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To the moſt Serene Grand Dux: 


TUSCANY. 
TEE} Hough the difference between Men and other 

8 R229 living Creatures be very great, yet happly le that 

= E228; ſhould fay that he could ſhew little leſs between 


| RENE Man and Man would not ſpeak more than he 
might proye- What proportion doth one bear to 


3 . 
VA > \ 

_ . 

\ k 


athouſand ? andyetit is a common Proyerb , One eMMan is 
worth athouſand, when as a thouſand are not worth one. T his diftercnce 
hath dependence upon the different abilities of their Intelle- 
Ctuals ; which Ireduce to the being , or not being a Philoſo- 
pher; in regard that Philoſophy as being the proper food of 
ſuch aslive by it,diſtinguiſheth a Man from the common Eſ« 
ſence of the Vulgarin amore or leſs honourable degree accord- 
ing tothe yaricty of that diet. In this ſence he that hath the 
higheſt looks, is of higheſt quality ; and the turning over of 
the great Volume of Nature , which is the proper Object of 
P hiloſophy is the way to make one look high: in which Book, 
thowgh whatſoever we read , as being the Work of AL- 
mighty God ,. istherefore moſt proportionate ; yet notwith- 
ſtanding that is more abſolure and noble wherein we more 
plainly deferne his art and skill. The Conftitution of the Siwers, 
among alt Phyſical points that fall within Humane Compre 
henſion, may, in my opinion, be preferred to the Precedency 
for.if that in regard of univerſal extent it cxcell all others . 
ought as the Rule and Standard of the reſt to goe bet: 
them in Nobility. Now it ever any perſons might chal! 

to be ſignally diſtinguiſhed tor Intelleftnals from other : 


yn 
FEE 
& 


A, or” OR OI ares ur 
—— 


Pto/omey and (opernicus were they that have had the honourto 
{cc fartheſt into, and diſcourſe moſt profoundly of the Yorlds 
S;/eme, About the Works of which famous Men theſe Dia- 
!ous being chiefly converſant, I conceryed it my duty to De- 
dicate them only to Your Highneſs. For laying all the weight 
upon theſe two , whom I hold to be the Ableſt Wits K 
hayelctt us their Works upon theſe Subjects ; to ayoid a Sole- 
ciſmein Manners, I was obliged to addreſs them to Him,who 
with me, is the Greateſt ofall Men, from whomthey can re- 
ceive cither Glory or Patrociny. And if theſe twoperſons 
have ſo farre illuminated my Underſtanding as that this m 
Book may ina great part be confeſſed to belong tothem , well 
may it allo be wry (lei. an to belong to Your Highneſs, unto 
whoſe Bountcous Magnificence I owe the time and leaſure I 
had to write it, as alſounto Your Powcrtul Aſſiſtance, (neyer 
weary of honouring me) the means that at length Ihaye had 
to publiſh it. May Your Highneſs therefore be pleaſed toaccept 
of it according to Your accuſtomed Goodneſs ; and it an 
thing ſhall be found therein, thatmay beſubſervient owatch 
the information or fatisfaCtion of thoſe that are Loyers of _ 
Truth;let them acknowledgeit to bedue to Your Self, who are 
{0 cxpertin doing good, that Your Happy Dominion cannot | 
{ncw the man that 1s concerned in any of thoſe general Cala- 
mitics that diſturb the World;ſothat Praying for Your Proſpe- 
rity , andcontinuance in this Your Pious and Laudable Cy- 
tome, 1 humbly kiſs Your Hands ; 


Your eMoft Serene EHighneſſes 


Moft Humble and moſt devoted 


Servant and Subje& 


GALILEO GALILEL, 


To the Nobleand moſt perfetly Accompliſhed 


S JOHN DENHAM 


Knight of the Noble Order of the 


And Suryeyor General of his Ma** Works, &c. 


DIR 5 RL 0 
23F 7x Humbly begge your Pardon for 
$A KF bringing this Book under your Pro- 
Py FN tection. Were it a V Vork of my 
—- own,orlany thing but the Tranſla- 
tour,lshould maſtermy Thoughts toa meaner 
Dedication, But being a Collection of ſome of 
the greateſt Maſters in the V Vorld,and never 
made English till now , Iconceived I might 
ſooner procure their V Velcome to a perſon ſo 
eminent for Noble Candor , as well as for all 
thoſe Intellectual Excellencies wherewith 
Your Rich Soulis known to be furnished. 1 
reſolyd tobe as kind to this Book as I could, 


and 


_ and ſeriouſly conſidering which way to effect 
it , Lat laſt concluded topretix Your Name , 
whom His Majeſty and all his Subjects, (who 
have a higher Senſe and Judgement of Excel- 
lent Parts) know beſt able to defend my Im- 
perfections. And yetlI confeſs there's one 
thing makesagainſt me, whichis your eminent 
[ntegrity andgreat Aﬀection to Truth, where- 
by my Lapſesin a V V ork ofthis Nature might 
ju{tly:deſparr of Shelter , but that the Excel- 
lency of Your Native Candor ſtrives for Pre- 
dominancy over all Your great Abilities. For 
*tis 2ll-moſt 1mpoſhible to think what Your 
Matchleſs V Vitisnotableto Conquer,would 
Your known Modeſty but give leave: there- 
fore Galileus,Kepler,and thoſe other Worthies 
in Learning are now brought before You in 
English Habit , having changd their Latine; 
Italian and French,whereby:they were almoſt 
Strangers to. our Nation,unleſs to ſuchas Y ou, 
who ſo pertectly maſter the Originals. Iknow: 
you have ſo much and great imployment for 
His Majeſty , and his good Subjects that 1 shall 
not robb you of another Minutes loſs; beſides. 
the liberty of ſubſcribing my Self; .. 
3{5:1R} 59 67 VO @t 3 
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©: Moſt Humble 
and 
Moſt obedient Servant 


THOMAS SALUSBURY. 
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READER, 


W > Achcmatical Learning (to ſpeak nothing touching the neceſsity & delight thereof) hath bin ſo ſparing- 


”. 


 /y imparted to our Countrymen in their native Engliſh , eſpecially the nobler and ſublimer part , 
AP that in Compliatice with the Solicitations of ſeveral of my noble and learned Friends,axd the Incli- 
BYXLLY nations of ſuch as are Mathematically diſpoſed , more eſpecially thoſe , who either want Time ot 
Patience to look into the vulgar and unſtudied Lan ge , 1 did adventure upon this Work of Colleing & Tranſ- 
lating from amongſt the excellent Pieces that are j abounding inthe Italian and French T ongues + [ome of thoſe 
t hat my own obſervation and the 1ntimation of Friends were myſt uſefull and Ueſired, and with all moſt wanting 
in their Own, | | | 

I was, indeed,at firſt ſeriouſly Conſcious, and am now, by experience , fully convinced how diſproportionate the 
weight of the E nterprize is to the weakneſs d, the Undertaker, but yet the Paſsion I ever had to be ſubſervient to 
my F riends and Compatr1ots in their Ing, ition after theſe Sublime Studies, and a Patience which I owe to the 
Flegme that is predominant in my (onſtitution,joyned with a nine-years converſence in theſe Languages,as alſo an 
mb and long V acation that the perſecutions of the late T yrants gave me from-more advantagions' employ- 
ments ſo prevailed with me , that I reſolved to improve even my very Confinement to ſerye thoſe Friends, whom, as 
the Times then ſtood, 0] conld not ſee, 

T he Book being for SubjeFt and Deſign intended chiefly for Gentlemen , I have bin as careleſs of uſing aſtudied 
Pedantry in my Style 7; as careful in contriving a pleaſant and beawtif ul Impreſſion, And when I had conſidered 
the hazard, and computed the charge of the undertaking , I found it to exceed the ability of a private Purſe,eſpe- 
cially of mine , that had bin ſo lately emptied by the hand of violent enemnes , and perfidious friends ; not to 
make mention here of the Sums that a Loyal Reflexion upon my Princes Aﬀairs had at the ſame time drawn 

from me; and judg'd that the moit ſafe, eaſy, and reaſonable way was to urvite thoſe Perſons who had appeared 
deſirous of the Book, , to be contributary to their own Contentment , by ſubſcribing towards the charge of this Pu. 
blication, ; ' 

And for the better management of the Work, I joyned to my ſelf a Printer , whoſe Genius having rendered 
him Mathematical , ard my overtures of profit having intereſſed his diligence,l was induced to oa. | my ſelf a 
more than common Aſſiſtance from him : and. at his door 1 with reaſon lay. all miſcarriages that concerns his 
Profeſſion in the Buſineſs. ; | 

In this work, I found more than ordinary Encouragement from that publick, ſpirited Perſon the Reverend and 
Learned Dr. Thomas Barlow , Provoſt of Queens (vledge Oxford , and Margaret Profeſſor in that Vniver- 

ſity, as alſo from thoſe two able CMathematicrians and my Reall Friends Major Miles Symner, and Mr. Robert 
br of Trinity Colledge Dublin , and ſome few others whoſe CModeſty hath expreſly enjoin'd me 4 concealmeut 

FRer NN Ames, 

y woe ig. length I have got tothe end of my firſt Stage;and if I have not rid Poſt, let my excuſe be that my lon 
ſtay for my Warrant cauſed me to ſet out late; and being ill mounted,and tn a road full of rubbs, I could not with 
any ſafety go faſter; but hope to get it up in the next Stage , for 1n that I intend to ſhift my Horſes. 

T he names of thoſe Authors and Treatices which I judged would moſt grace our Language , and gratify Stu- 
dents, are particularly expreſt in the General Title of the twa Tomes, Diſtintt Tomes they are as conſiſting of 
ſeveral Pieces : Collettions I call thens, becauſe they have bin ſo publiſhed, diſperſt , and worn ont of Print, that 
they very rarely meet in one hand : and Tranſlations I own them to be., as not pretending to a» thing more than 
the diſpoſure and converſion of them : thoſe Trafts only excepted mich compoſe the Titad art of the ſecond 
T ome. | . 

T he firſt Book, which offers it ſelf to your view in this Tome ts that ſingular and untmitable Piece of Reaſon 
and Demonſtration the Syſteme of Galileo, The ſubjeFt of it is a new and Noble pvrt of «Aſtronomy , to wit the 
Dottrine and H 'ypotheſis of the Mobility of the Earth and the Stabiliry of the Sun ; the H iſtory whereof I ſhall 
hereafter give you at large in the Life of that famous Man.Only this by the by; that the Reader may not wonder 
why theſe Dialogues found ſo various entertainment in [taly (for he cannot but have heard that though they have 
beer with all veneration valued,read & avplanded by the Iudicious. yet they were with much deteſtation perſecuted, 
ſuppreſſed & exploded by the $ operflirienrd T am to tell h:m that our Author having aſſigned hs intimate Friends 
Salviati azd Sagredo the more ſucceſifull Parts of the ('hallenger, and pp agua made the famous Commen- 
tator Simplicius to perſonate the Peripatetick, The Book coming out, and Pope Urban the V I 1TT.raking his Ho- 
or to be concern'd as having in his private C apacity bin very poſitive in declaiming againit the Samian Philo- 

Jophy, and now (as he ſuppoſed) being ill delt with by Galileo who had ſummed up all his Arguments , and put 
them into the month of Simplicius; his Holineſs thereupon concerved an implacable Diſpleaſure againFt our «Au- 
thor,and thinking ao other revenge ſufficient he employed his Apoſtolical Authority,and deals with the Conſtory 
to condemn him aud proſcribe his Book as Heretical;proſtituting the Cenſure of the Church to his private revenge, 
T bis was Galileo's fortune in Ttaly : but had I not reaſon to hope that the Engliſh will be more hoſpitable , on the 
account of that Principle which induceth them to be civil to(I ſay not to dote on) Strangers, I ſhould fear to be 
charged with imprudence for appearing an Interpreter to that great Philoſopher. And in this confidence I ſhall 
forbear to make any large Exordium concerning him or his Book: & the rather in regard that ſuch kind of Gau- 
deries become not the Gravity of the Subjett ; as alſo knowing how much (coming from me) they muZt fall ſhort of 
the Merits of it, or him: but principally becauſe I court only perſons of Judgement & Candor that can diſtinguiſh 
between a Native Beauty, and ſpurious V, ermſh. This only let me premiſe, though mare to excuſe my weakueſs In 
the menaging, than to inſinuate my ability in accompliſhing this ſo arduous a T ask, \that theſe profound Dialogues 
have bin found ſo untaſ 'y to Tranſlate, that neither affeftation of Novelty could induce the French, nor the 
Tranſlating hamour p*rſwage the Germans to undertake them, This diftculty,as I conceived, was charged either 
wpon the Intricacy of this mannerof Writing, or upon the ſingular Elegance in the ſtile of Galilco , or elſe pan the 
| ..'Y miſcar- 


' miſcarriage of the unfortunate Mathias Berneggerus who firſt attempted to turn they into Latine for the beneſir 
of the Learned World, EO ; 

. 1 ſhall not preſume to Cenſuxe the Cenſure which the Church of Rome paſt upon this Dottrine and its Aſſertors, 
But,on the contrary, my Amt hor having bin indefinite in his diſcoarſe Yi all forbear to exaſperate, and attempt 
tb recancile ſuch perſons to this. Hypotheſis as devout eſteem for Holy Scripture , and dutifull Keſpef to Canonical 
lnjunttions hath made to ſtand of from this Opinion : and therefore for their [, akes I have at the end of the Dia- 
logues by way « nem [ an Epiſtle of Galileo to Her MoFt Serene Highneſs Chriſtina Lothafinga the 
Siend Pe: Mother of Tuſcany ; as alſo certain Abſtratts of John Kepler , Mathematician to two Empe- 
rowrs, and Didacuss Stunica a fangs Divine of Salamanca,with an Epiſtle of Paulo Antonio Foſcarini a learn- 
ed Carmelite of Naples, that ſhew the Authornty of Sacred Scripture in determining of Philoſophical and Natu- 
ral Controverſies : hoping that the ingemions & impartial Reader will meet with full ſatisfattion in the ſame, 
e1»d leaſt what. I have ſpoken of the prohibiting of theſe Pieces by the Inquiſition may deterre any ſcrupulous 
perſon from reading of them , I have urpeſe} inſerted the Imprimatur by which that Office licenced them. And 
for 4 larger account of the Book, or Author, I refer you to the Relation of his Life, which ſha{l bring up the Reare 
1n the Second Tome, | 
What remains of this ,is that Excellent Diſconrſe of D. Benedetto Caſtelli Abbate di San Benedetto Aloyfio, 
Coricerning the Menſuration of Running Waters with other Treatiſes of that Learned Prelate,@& of the Superin- 
tendent Corlini, Some may alledge, and I doe confeſs that I promiſed to peru the Life of Galileo in this place : 
Þ ut the great miſcarriages of Letters from ſome Friends in Italy and elſe where , to whom I am a Debtor for ſe- 
veral Remarques,& from whom. I daily expett yet front Helps concerning the Hiſtory of that famous Perſonage: 
theſe diſappointments,l ſay,toyned with the undemable Requeſt of ſome Friends, who were 1mpatient to ſee Caſtelli ' 
in Enol pl » together ” a conſideration of the diſproportionate Bulk that would «therwiſe have bin betwixt the 
two Volumes, pexſwaded me to this IDA Bb This deviation from my Promiſe I hope is Vemial , and for the ex- 
piating of it I plead Supererrogation : having in each Tome made ſo large Aditions (though to my | oa EX = 
ptnſe) that thry make meer a third part more than I ſtood by promiſe bound to Publiſh.T hat this is ſo will appearby 
comparing the Contents I here prefix with the Advertiſment Iformerly Printed For not to mention thoſe Epitomes 
of Kepler and a Stunicayhe whole ſecond and following Books of Caſtelli,vere not come to my hands at the time of 
my penning that Paper ; yet knowing how imperfett the Volume woyld be without them, they being partly a ſup- 
plement to the Theoremes and Problemes which the «Abbot had formerly Printed , and | an experiments t 
had procured him and his Doftrine a very great Reputation , knowing this I ſay, I apprehended a neceſſity of { wa 
bliſhing them with the reſt : and hope that if you think not the ſervice I have done therein worth your acknowledge- 
ment , you will yet at leaſt account the encreaſe of my expence a ſufficient extenuation of the Treſpaſs that thoſe 
Additions have forced me to commit upon your Patience in point of Time, | 

 eAM'«s for the ſecond Tome, T have only this to aſſure þ. Generous Readers; 1 that I am very So T ſhall 
be much mare punftual in publiſhing that, than (for the reaſons above related.) I was able to be in ſetting forth 
this: , that they ſhall not be abuſed in eevancrng of their moneys , (as. hath bin uſed in the like caſe) by ſelling 
. the remaining Copyes at an under rate ; and # that I have a very great care that no diſeſtceem may by my means a- 

riſe unto this way of publiſhing Books ,, for that it ts of excellent uſe in uſhering Great and Coſtly Volumes into 
the World, | dates 
To ſay nothing of the diſadvantagts of Tranſlations in general , this of mine doubtleſs is not without it's Er. 
rours,and overſights : but thoſe of the Printer diſcounted, I hope the reſt may be allowed me upon the ſcore of Hu- 
man Imbecilitie,The trath is] have aſſumed the Liberty to note the Miſtakes in the Florid Verſion of Bernegge- 
rus in the Margent, not (o much to reproach him , as to convince thoſe who told me that they accounted my pains 
needleſs, having his Latine Tranſlation ow, them.T he like they ſaid of the whole two T omes:but they thereby cauſed 
me to queFtion their Underſtanding or V eracity, For ſome of the Books were yet never extant : As for inſtance 
the Mechanicks of a Des Cartes, 4 Manuſcript which I found amongſt the many other Rarities that en- 
rich the well-choſen Library of my Learned and Worthy Friend Dr Charles Scarburgh; the Experiments of Gra- 
vity,and the Life of Galileo, both my own': Others were iucluded in Volumes of great price,or ſo diſperſed that 
they were not to be purchaſed for any money; as thoſe of Kepler,a Stunica, Archimedes, Tartaglia,and the Mecha- 
nicks of Galiles: And the remainder,though eaſyer to procure,were harder to be underſtood;as Tartaglia his notes 
0: Aichimedes, Torricellio hs Dotrine of Projets,Gallleo his Epiſtle to the Datcheſſe of Tuſcany, and above all 
bis Dialogues de Motu; (never till now done into any Fe were ſo intermixt of Latine and Italian, 
ot 


that the difficulty of the Stile, joyaed with the intricatneſſe of the SubjeFt rendered them Unpleaſant gf not wholly 
Vuintelligible, toſuch as were not abſolute Maſters of both the Tongues, 

To conclude; according to the entertainment that youpleaſe to afford theſe Colletions,T ſhall be encouraged to 
proceed with the Publication. of a large Body of Hydrography;declaring the Hiſtory, Art, Lawes, and Apendages 
of that Prixcely Study of Navigation, wherein I have omitted nothing of note that can be found either in Dud- 
ley, Fournier, Aurigarius, Nonius, Snellus, Marſcnnus, Bayſws , Moriſetus, Blondus , Wagoner , abroad, or learnt 
amongFt our Mariners at home, touching the Office of an eAdmiral, Commander, Pilot, Modelliſt,Shipwright, 


Gunner, YC, | 


But order requiring that I ſhould diſcharge my firſt Obligation before I contratt a ſecond; I ſhall deteix you no 
longer 1n the Portall, but put you into poſſeſſion of the Premiſes . * : 


Novyemb! 20. 1661. 


THE 


#2 
The Names of the 


TREATISES. 


Paxrt the Firſt. 


Treatiſe I. GALILEUS GALILEUS, his SYSTEME of the WORLD: mn Four DIALOGUES, 
1I. His Epiſtle to her Serene Highneſs CHRISTIANA LOTHERINGA, Grand Dutcheſs 
of TUSCANY, touching the Ancient and Modern Dodtrine of Holy Fathers, and 
Judicious Divines, concerning the Authority of Sacred Scripture in Philoſophical 
Controverſies. 
111, JOHANNES KEPLERUS, his Reconcilings of TEXTS of Sacred Scripture that ſeem to 
: poſe the Do&trine of the Earths Mobility : Abſtraed from his IntroduQion unto 
his Learned Commentaries upon the Planet MARS. 
IV. DIDACUS a STUNICA , a Learned Spaniſh Divine , his Reconcilings of the ſaid 
Do&tine with the Texts of Sacred Scripture ; abſtrated from his COMMENTARY 


u OB. 
V. an roms FOSCARINUS, a Carmelite , his Epiſtle to SEBASTIANUS 
FANTONUS, the General of his ORDER, concerning the Pythagorean and 
Copernican Opinion of the Mobility of the Earth, and Stability of the Sun , and of 
the New Syſteme or Conſtitution of the World : in which he reconcileth the Texts 
of Sacred Scripture, and Afſertions of DIVINES, commonly alledged againſt this 

inion, 

A Table of Fu moſt obſervable Perſons and Matters mentioned in the Furſt Part, _ 
Ls 


——_— _—. LO 
__— he. ti 
 — 


rn” 


Parr the Second. 


I, D.BENEDICTUS CASTELLUS, Abbot of St. Benedif#us Aloyſms, his Diſcourſe of the 
Menſuration of Running Waters : The Firſt Book. 
IT. His Letter to GALILEUS, repreſenting the Rate of the Lake of + = Tuſcany. 


III. His Geomerrical Demonſtrations of the Meaſure of RUNNING WA 
IV. His Diſcouſc of the Meuſiuatiu of Ruuing Watts; The Second Book. 


V. His Conſiderations ae, the Lake of eps yo In two Diſcourſes. 
VI. His RULE for computing the quantity ud and Sand that Land-Floods bring d 
ann leave in the Lake of VENICE. OW. 990Yp 
VII. His Letter to Father FRAN CIS CO Dis; GIVSEPPE, wherein, at the inſtance of 
PRINCE LEOPALDO), he delivereth his Judgment concerning the turning Fiume 


Morto, (a Riverneax PISA m TUSCANY) intothe Sea, and into the River 
SERCHIO., 


VIII. His ſecond Letter in anſiver to certain Obje&ions propoſed, and Difficulties obſerved by 
Signore BARTOLOTTI1, in that affair of the Diverſion of Finme Morro. 
IX. His Confideration upon the Draining of the Pontine Fenns in CALABRIA, 


X. His Conſideration upon the Draining of the Territories cf BOLOGNA, FERRARA, and 
ROMAGNA. 


XI, His Letter to D,. FERRANTE CESARINIT, applying his Do&trine to the Menſuration of 


the Length, and Diſtribution of the Quantity of the Waters of Rivers, Springs, 
Aqueducts,&c, 


XII, D. CORSINUS, Superintendant of the General Drains, ard Preſident of ROMAGNA, 


his Relation of the ſtate of the Waters in the Territoriesof BOLOGNA and 
FERRARA, 


A Table of the moſt obſervable Perſons and Matters mentioned in the Second Part, 
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THE AUTHORS 


INTRODUCTION: 


Judicious Reader , 


Ta Here was publiſhed ſome years ſince in Rome a ſalutiferous Edift , that , for 

the obviating of the dangerous Scandals of the preſent Age , impoſed a ſea. 
ſonable Silence upon the Pythagorean Opinion of the Mobility of the Earth, 
There Want not ſuch as unadviſedly affirm , that that Decree was notthe produ- 
ftion of a ſober Scrutiny but of an illinformed Paſsion;& one may hear ſome mut- 
| zer that Conſultors altogether ignorant of Aſtronomical Obſervations ought not 
zo clipp the Wings of Speculative Wits with raſh Probibitions. My zeale ran- 


neſs of the naked Truth. I was at that time in Rome; and had not only the audiences , but applauds of 
the moſt Eminent Prelates of that Court;nor was that Decree Publiſhed without Previous Notuce grven 
me thereof. Therefore it is my reſolution in the preſent caſe to grve Foraign Nations to ſee, that this 
point is as well underFtood in Italy , and particularly in Rome , as Tranſalpint Diligence can imagine 
it to be: and collefting together all the proper Specnlations that concern the Copernican Syſteme, 
zo let them know, that the notice of all preceded the Cenſure of the Roman Court; and that there 
proceed from this Climate not only Dottrines for the health of the Soul, but alſo ingenious Diſcoveries 
for the recreating of the Mind. | 
| Tothis end Ihave perſonated the Copernican in this Diſconrſe ; proceeding upon an Hypotheſis 
| purely Mathematical, ſtriving 7 all artificial wayes to repreſent it Superiour , not to that of the Im- 
mobility of the Earth abſolutely, but according as it is mentionedby ſome, that retein no more, but the 
1 nem of Petipatcticks , and are content, Without going farther ,to adore Shadows , not philoſophizing 
With requiſit caution, but with the ſole remembrance of four Principles, but badly under ſtood. 

We ſhall treat of three principall heads. Firſt I will endeavour to ſhew that all Experiments that can 
be made upon the Earth are inſufficient means to conclude it's Mobility, but are indifferently applicable 
zo the Earth moveable or immoveable : and I hope that on this occaſion Wwe ſhall diſcover many obſer- 
wable paſſages unknown to the Ancients. Secondly Wwe 'will examine the Celeſtiall Phocnomena 
that make for the Copernican Hypotheſis, as zf t Were to th ve abſolutely viftorious; adding by the 
Way certain new Obſervations, Whichyet ſerve only for the Aſtronomical Facility , not for Natural 
Neceſaty. Inthe third place I will propoſe an ingenuous Fancy. 1 remember that 1 have ſaid many 
| years ſincez that the unknown Probleme of the Tide might receive ſome light , admitting the Earths 
| Motion. This Poſition of mine paſsing from one to another had found charitable Fathers that 
| adopted it for the Iſſue of their own wit. Now,becauſe no ſtranger may ever appear that defending him- 
ſelf with our armes, ſhall charge us with want of caution in ſo principal an CAccident,T have thought 
good to lay down thoſe orobabilities that would render it credible , admitting that the Earth did 
move. T hope, that by theſe Con(jderations the World will come to know, that if other Nations have 
Navigated more than We, we have not ſtudied leſs than they; & that our returning to aſſert the Earths + 
Stability, and to take the contrary only for a Mathematical Capriccio, proceeds not from inadvertency 
of what others have thought thereof , but (had we noother inducements) from thoſe Reaſons that Pic- 
ty, Religion, the Knowledge of the Divine Omnipotency , and a conſciouſneſs of the incapacity of mans 

Vaderſtanding diftate unto us. 


W. 2 | With 


With all I conceived it very proper to expreſs theſe conceits by Way of Dialogue, which, as not being 
biund up to the riggid obſervance of Mathematical Laws » grves place alſo to Digreſsions that are 
ſometimes no leſs curious than the principal LArgument. 

1 thanced 10 be ſeveral years ſince, at ſeveral times, in the Stupendious Citty of Venice, where I 
converſed with Signore Giovan Franceſco Sagredo of « Noble Extrattion, and piercing wit. There 
came thither from Florence at the ſame time Signore Filippo Salviati, whoſe leaſt glory Was the Emi- 
nence of his Blood, and Magnificence of his Eftate : a ſublime Wit that fed not more hungerly upon 
any pleaſure than on elevated Speculations. In the company of theſe rwo 1 often diſconrſed of theſe 
matters brfore a certain Peripatetick Philoſopher who ſeemed to have no geater obſtacle in underſtand- 
ing of the Truth, than the Fame he had acquired by CAriſtotelical Interpretations. 

Now, ſeeing that inexorable Death hath deprived Venice and Florence of thoſe rwo great Lights in 
the very Meridian of their years, 1 did q 2 as far as my poor ability would permit , to perpetwate 
thur lives to their honour in theſe leaves bringing them in as Interlocutors in & preſent Controverſy. 
Nor ſhall the Hone#t Peripatetick want his place;to whom for his txceſsive affettion towards the Com- 
mentaries of Simplicius, / thought fit, without mentioning his own Name,to leave that of the Author 
he ſo much reſpetted. Let thoſe rwo great Souls , ever venerable to my heart, pleaſe to accept this Pt 
blick Monument of my never-dying Love ; andlet the remembrance of their Eloquenre afsift me in 
delroering to Poſterity the Conſiderations that I have promiſed. 

There caſually happened (4s was uſuall) ſeveral diſcourſes at times berween theſe Gentlemen, the 
Which had rather inflemed than ſatisfied m their wits the thirſt they had to be learning ; whereupon 
they took a diſcreet reſolution t0 meet together for certaiu dayes , in Which all other buſrneſs ſet aſide, 
they mightbetake themſelves more methodically to contemplate the Wonders of God in Heaven ,and in 

the Earth : the place appointed for their meeting being in the Palace of the Npble Sagredo, after the 
due, but very ſhort complements ; Signore Salviati began in this manner. 


GALIL #US 
Galilzeus Lynczus, 
SYSTEME 


| The Firſt Dialogue. 


| INTERLOCUTORS. 
| SALVIATUS, SAGREDUS, and SiMPLICIus: 


SALVIATUS: 
T was our yeſterdayes reſolution, and a- 
. greement,that weſhould to day diſcourſe 
the moſt diſtinly, and particularly we 
could poſlible, of the narural reaſons, and 
their efficacy that have been hitherto al- 
ledged on the one or other part , by the 
WAGES WAY I maintainers of the Poſitions, AriStorelian, 
NETS || and Prolomaique; and by the followers ' XA ORE 
GL of the Copernican Syſteme : And becauſe :#h the earth 4 
Copernicus placing the Earth among the moveable Bodics of Hea- 6% Ui to Pla 
ven, comes to conſtitute a Globe for the ſame like to a Planet ; ir m 
would be good that we began our diſputation with the examina- 
tion of what, and how oreat the energy .of the Peripatcticks ar- 
guments 1s, when they demonſtrate, that this Hypotheſes is nnpo!- 
A file: 
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Celeſtial ſubPan- ible : Since that iris neceſſary to introduce in Nature,ſubſtances 
ces that are inalte- different betwixt themſelves, that is,the Caleſtial, and Elementa- 
gary, wrt ry 3 that impaſlible and immortal, this alterable and corruptible. 


rable, ar neceſſary W hich argument Ariſtotle handleth in his book De Colo, infinu- 

ph aa f ating it firſt, by ſome diſcourſes dependent on certain general a(- 
ſumptions,and afterwards confirming it with experiments and per- 
ticular demonſtrations : following the ſame method, I will pro- 
pound , and freely ſpeak my judgement, tubmitting my ſelf to 
your cenſure, and particularly to Simplicins, a Stout Champion 
and contender for the Ariſtotelian Doctrine. 

Ariſtotle wakerh And the firſt Step of the Peripatetick arguments is that,where A- 

= _ Jour riftotle proveth the integrity and perfe&ion of the World, telling 

threefold demenſi= US , that it is nota ſimple line, nora bare ſuperficies , but a body 

on. adorned with Longitude, Latitude, and Profundity 3 and becaulc 
there are no more dimenſions but theſe three ; The World having 
them, hath all, and having all, is ro be concluded perte&. And 
againgthat by ſimple length, that magnitude is conſtituted, which 
15 called a Line, to which adding breadth; there is framed the Su- 
perficies, and yet further adding the altitude or protoundity, there 
reſults the Body, and after theſe three dimenſions there 15 no 
paſling farther,1o thatin theſe three the integrity, and to ſo {peak, 
totality is terminated, which I might but with juſtice have requi- 
red Ariſtotle to have proved to me by neceſſary conſequences, the 
rather in regard he was able to do it very plainly, and ſpeedily. 

b ' SIMPL. What ſay you to the excellent demonſtrations in the 
Ariſtotles dew'n= 2. 3.and 4. Texts, after the definition of Continual ? have you 1t 
Lagwnds _ nor firſt there proved, that there is no more but three dimenſions, 
three and no more, For that thoſe three are all things, and that they are every where? 
The number thre 2415 not this confirmed by the Dodrine and Authority of the 
celebrated amongſs ©ythagorians, who ſay that all things are determined by three, be- 
cbePyrhagorians gjnning, middle, and end, which is the number of All? And where 

leave you that reaſon, namely, that as it were by the law of Na- 

tare, this number is uſed in the ſacrifices of the Gods? And why 

being ſo diftated by nature, do we atribute to thofe things that 

are three, and not to lefle, the title of all ? : why of. rwo is it {aid 

both,and not all, unleſs they be three? And all this Doctrine you 

have in the ſecond Text. Afterwards in the third, Ad plentioren 

Omne,Totum & ſcientiam, we read that All, the Whole , and Perfe®, are formally 
og nas one and the ſame; and that therefore onely the Body, amongſt 
magnitudes is perfe& : becauſe ir is determined by three, which is 

All, and being diviſible three manner of waies, it is every way di- 

viſible 3 but of the others, ſome are dividible in one manner, and 

ſome in two, becauſe according to the number affixed, they have 

. their divition and continuity, and thus one magnitude is continu- 

Or Solid. ate one way, another two, a third, namely the Body , every way. 
| More- | 
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Moreover in the fourth Text 3 doth he not after ſome other Do: 
&rines, prove 1t by another demonſtration ? Scilicet, That no tran= 
ſition is made but according to ſome defe& {and fo there is a tran 
ſition or paſſing from the line to the ſuperficies, becauſe the line is 
defe&ive in breadth ) and that it is impollible for the perfe& ts 
want any thing, it being every way (0; therefore there js no tran- 
ſition from the Solid or Body to any other magnitude. Now 
think you not that by all theſe places he hath ſufficiently proved, 
how that there's no going beyond the three dimenſions, Length, 
Breadth , and Thickneſs, and that therefore the body or ſolid; 
which hath them all, is perfe& ? 

SALV. To tell you true, I think not my ſelf bound by all theſe 
reaſons to grant any more but onely this, That that which hath 
beginning,middle,and end,may,and ought to be called perfe&:Bur 
that then, becauſe beginning, middle,and end,are Three,the num- 
ber Fhree is a perfe& number , and hath a faculty of conferring 
Perfe&ion on thoſe things that have the ſame, I find no inducement 
to grant ; neither do I underſtand, nor believe that, for example, 
of feet, the number three is more perfe& then four or two, nor do 
I conceive the number four to be any imperfe&ion to the Ele- 
ments : and that they would be more perfe& if they were three. 
Better therefore it had been to have left theſe ſubrleties to the 
Rhetoricians,and to have proved his intent, by neceflary demonſtra- 
tion ; for ſo it behoves to do in demonſtrative ſciences. | 

SIMPI. You ſeem to ſcorn theſe reaſons, and yet it is all the 
Dodrine of the Pythagorians, who attribute ſo much to numbers ; 
and you that be a Mathematician, and bclicve many opinions in 
the Pythagorick, Philoſophy, ſeem now to contemn their My= 
ſteries. | 

SALV. That the Pythagorians had the ſcience of numbers in 
high eſteem, and that Plato himſelf admired humane underſtand- 
ing, and thought that it pertook of Divinity. , for that it under- Plao held rhat 
ſtood the nature of numbers, I know very well, nor ſhould I be = _ i 
far from being of the ſame opinion : Bur that the Myſteries for of divinn ? poians 
which Pythagoras and his ({e&, had the Science of numbers in ſack * underifood name 
veneration, are the follies that abound in che mouthsand writitgs 
ofthe vulgar,l no waies credit: but rather becauſe I know that they, The Il fery of 
to the end admirable things might not be expoſed to the con- CE——_ 
tempt, and ſcorne of the vulgar, cenſured as ſacrilegious, the pub- by 
liſhing of the abſtruce properties of Numbers , and incommen- Þ* ie tr PE: 
lurable and irrational quantities , by them inveſtigated; and di- DT _" 
vulged,that he who diſcovered them, was tormented in the other 
World : I believe that ſome one of them to deter the common 
fort, and free himſelf from their inquiſitiveneſs, told them that the 
myſteries of numbers were thoſe trifles , which afterwards did ſo 

A 2 ſpread 


ers fabulous, 
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ſpread amongſt the vulgar; and this with a diſcretion and ſubtlety 
reſembling that of the prudent young man, that tobe freed 


from the importunity of his inquifitive Mother or Wife, I know 


not whether, who preſfed him to impart the ſecrets of the Senate, 
contrived that ſtory ,” which afterwards brought her and many 0+ 
ther women to be derided and laught at by the {ame Senate. 

S1M PL. I'will not be of the number of thoſe who ace over curi- 
ous about the Pythagorick myſteries 3 but adhering to the point 
in hand; Lreply, that the reaſons produced by Ariſtotle toprove 
the dimenſions to be no more than three , {ſeem to me conclu+ 
dent, and I believe, That had there been any more evident demon- 
ſtcations thereof, Ariſtotle would not have omitted them. 

$4 GR. Putin at leaſt,if he had known,or remembred any more. 
But yoit Salviatus would do me a great pleaſure to alledge unto 


me {ome arguments that may beevident,and clear enough for me 


A Geometrical de- 
monſtration of the 
triple dimenſion, 


to comprehend. 

S a Ly-. Iwill; and they ſhall be ſuch as are not onely ro be ap- 
prehended by you , but even by Simplicins himſelf : nor o:ely 
to be comprehended, but arc alſo already known , although hap- 
ly unobſerved ; and for the more;cafic underſtanding thereof, 
we will take this Pen and Ink , which I ſee already prepared for 
ſuch occaſions, and deſcribe a few figures. And firſt we will note 
[ Fig-1. at the end of this Dialog.) theſe two points AB, and draw 
from the one to the other the curved lines, ACB,and ADB,and the 
rightline A B, I demand of you which of them, in your mind, 1s 
that which determines the diſtance between the terms AB, & why? 

SAaGr- I ſhould ſay the right line, and not the crooked, as well 
becauſe the right is ſhorter, as becauſe it 13 one; ſole, and deter- 
minate, whereas the others are infinit,unequal,and longer; and my 
determination is grounded upon that, That it is one,and certain. 

SALVv. We have then the right line to determine the length be- 
tween the two terms; let us add another right line and parallel to 
AB,which let be CD,[ Fig.2.] fo that there is put between them a 
{uperticies,of which I defire you to aflign me the breadth,therefore 
departing from the point A, tell me how, and which way you will 
go,to end in the line C D,and ſo to point me out the breadth com- 
prehended between thoſe lines; let me know whether you will 
terminate it according to the quantity of the curved line AE, or 
the right line A F; or any other. 

SIMPL. According to the right A F, and not according to the 
crooked, that being already excluded from ſuch an nf. 

SAGR. ButI would take neither of them, leciug the right line 
A F runs obliquely ; But would draw a line, perpendicular to C 
D, for this ſhould ſeem to me the ſhorteſt, and the propercſt of 
infigite that are greater,and unequal to one another,which may be 

pro- 
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produced from the term A to any other part of the oppoſite line 
C D. o | ROSE re. OTE: 

SALV. Your choice, and the reaſon you bring for it in my judg- 
ment is moſt excellent 3 ſo that by this time we have proyed that 
the firſt dimenſion is determined by a right line, the ſecond name- 
ly the breadth with another line right alſo, and not onely right, 
but withall, at right-angles to the other that determineth the 
length, and thus we have the two dimenſions of length. and 
breadth, definite and certain. But were you to bound or termi- 
nate a height, as for example, how high this Roof is from the pave- 
ment, that we tread on , being that from any point ia the Roof, 
we may draw infinite lines, both curved, and right, and all of di- 
verſe lengths to infinite points of the pavement, which of all theſe 
lines would you make uſe of ? 

SAGR.I would faſten a line to the Seeling,and with a plummet 
that ſhould hang at it , would let it freely diſtend it ſelf till it 
ſhould reach well near to the pavement , and the length of ſuch a 
thread being the ſtreighteſt and ſhorteſt of all the lines, that could 
poſsibly be drawn from the ſame point to the pavement, 1 would 
lay was the true height of this Room. . | 

SALVv. Very well, And when from the point noted in the pave- 
ment by this pendent thread ( taking the pavement to be level 
and not dectining) you ſhould produce two other right lines , one 
for the length, and the other Br the breadth of the ſuperficies of 
theſaid pavement , what angles ſhould they make with the {aid 
thread ? 7 

SAGR. They would doubtleſs meet at right angles, the ſaid 
w_ falling perpendicular,and the pavement being very plain and 

evell. 

SALv. Therefore if you aſſign any point; for the term from whence 
to begin your meaſure; and from thence do draw a right line, as 
the terminator of the firſt meaſure, namely of the length, ic will 
follow of neceſlity, that that which is to deſign our the largeneſs 
or breadth,toucheth the firſt at right-angles,and that that which is 
ro denote the altitude, whichis the third dimenſion, going from the 
ſame point formeth alſo with the other two, not oblique but right 
angles, and thus by the three perpendiculars, asby three lines,one, 
Certain, and as ſhort as is poſſible, you have the three dimenſions 
AB length, A C breadth, and A D height; and becauſe, clear it 
1s, that there cannot concurre any more lines in the ſaid point, ſo 
as to make therewith right-angles , and the dimenſions ought to 
be determined by the ſole right lines, which make between them- 
ſelves right-angles ; therefore the dimenſions are no more, but 
three, and that which hath three hath all, and that which hath all, 
is diviſible on all fides, and that which is ſo; is perfe&, &c. _ .. .., 
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SIMPL: And who faith that I cannot draw other lines ? why 
may not I protra& another line underneath, unto the point A, 
that may be perpendicular to the reſt ? 

SALV. Youcan doubtleſs, at one and the fame point, make no 
more than three right lines concurre, that conſtitute right angles 
between themſelves. 

SAGR. I ſee what Simplicizs means, namely , that ſhould the 
ſaid D A be prolonged downward,then by that means there might 
be drawn two others, but they would be the fame with the ticſt 
three, differing onely in this, that whereas now they onely touch, 
then they would interſ:& , but not produce new dimenſions. 

In phyſical proofs S$S1MPL. I will not ſay that this your atgument may not be con- 
CET ob cludent 3 but yet this I ſay with Ariſtotle, that in things natural 
ry. it is not alwaies neceſſary, to bring Mathematical demonſtrations. 

SAGR. Grant that it were ſo where {uch proofs cannot be had, 
yet if this caſe admit of them, why do not you ule them? But it 
would be good we ſpent no more words on this particular, for l 
think that Salviatys will yield ; both to Ariſtotle, and you, with- 
out farther demonſtration, that the World is a body, and perfect, 
yea moſt perfe&, as being the greateſt work of God. ' 

SALv. So really it is, therefore leaving the general contempla- 

Part:of rheworld tion of the whole, let us deſcend to the conſideration of its parts, 

= Tycoon which Ariſtotle,in his firſt diviſion,makes two, and they very diffe- 

ſtial and Elemen- rent and almoſt contrary to' one another; namely the Ccoleltial, 

7 4..7 © and Elementary : that ingeiietable, incorruptible, unalterable,un- 
paſſible, &c. and this expoſed to a continual alteration, mutatt- 
on, &c. Which difference, as from its original principle, he de- 
rives from the diverſity of local motions, andin this merhod he 
proceeds. 

Leaving the ſenfible, if I may ſo ſpeak, and retiring into the 
Ideal world, he begins ArchiteQonically ro conſider that nature 

Lical motion of ÞEI0g the principle of motion, it followeth that natural bodies be 
three kinds, right, 1ndued with local motion. Next he declares local motion: to be 
circular, © mi&t- of three kinds, namely, circular, right, and mixt of tight and cir- 
Circular z and CUlar : and the two firſt he calleth ſimple, for that oof all lines the 
freight mom circular, and right are onely ſimple 3 and here fomewhat re- 
— by emple ſtraining himſelf, he definerh anew, of ſimple motions, one to be 
lines. circular, namely that which is made about the medinm, and the 
other namely the right, upwards, and downwards; upwards, that 
which moveth from the medinm; downwards, rhat which goeth ro- 
wards the medium. And from hence he infers,ashe may byand ne- 

Ad medium, a me- £4 | . 
4s, & area medi} CEMAry conſequence , rhat all ſimple morions are confined to thele 
m_ three kinds, namely,to the medinin, from the medinue, and about 
the wredium ; the which correſponds ſaith he, with what hath been 

laid before of a body,that it alſo is perfeRed by three things,and fo 


I 
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isits motion. Having confirmed theſe motions,he proceeds ſaying, 
that of natural bodies ſome being fimple , and ſome compoſed of 
them ( and he calleth {imple bodies thoſe , that have a priaciple 
of motion from nature, as the Fire and Earth ) it follows that 
ſimple motions belong to ſimple bodies, and mixt to the com- 
pound; yer inſuch ſort, that the compounded incline to the part 
predominant in the compoſition. 

SAGR. Pray you hold a little Salviatus , for I find ſo many 
doubts to ſpring up en all ſides in this diſcourſe , that I ſhall be 
conſtrained , either to communicate them if I would attentively 
hearken to what you ſhall add, or to take off my attention from 
the things ſpoken, if I would remember objeCtions. 

SALV. I will very willingly ſtay , for that I alſo run the ſame 
hazard, and am ready at every ſtep to loſe my ſelf whilſt I ſail be- 
tween Rocks, and boiſterous Waves, that make me, as they ſay, to 
loſe my Compaſs; therefore before I make them more, propound 
your difficulties. 

SAGR. You and Ariſtotle together would at firſt take me a 
little out of the ſenſible World, to tell me of the ArchiteGure, 
wherewith it ought to be fabricated ; and very ' appoſitly begin to 
tell me, that a natural body is by nature moveable , nature being 
( as elſewhere it is defined ) the principle of motion. But here I 
am ſomewhat doubtfull why Ariſtotle (aid not that of natural bo: 
dies, {ome are moveable by nature, and others immoveable, for 
that in the definition, nature is ſaid to be the principle of Motion, 
and Reſt; for if natural bodies have all a principle of motion; 
either he might have omitted the mention of Reſt, in the definiti- 
on of nature :or not have introduced ſuch a definition in this place. 
Next, as to the declaration of what Ariſtotle intends by ſimple 
motions, and how by Spaces he determines them;calling thoſe fim- 
ple, that are made by ſimple lines , which are onely the right, and 
cucular, I entertain 1t willingly 3 nor do I defire ro tenter the 


The definition of 
atireggither ims 
perfett, or unſeaſe- 
nable, produced by 
Ariltotle, 


The Helix about 


the (ylinder may 


inſtance of the Helix,about the Cylinder ; which in that it 1s in e- je (21d t be « fr 


very part like to it ſelf, might ſeemingly be numbred among fſim- 
ple lines. But herein I cannot concurre, that he ſhould fo re- 
ſtrain ſimple motions (whilſt he ſeems to go about to repeat the 
lame definition in other words) as to call one of them the motion 
about the medium, the others Surſum & Deorſum, namely up- 


wards and downward ; which terms arc not to be uſed, out of the 


World fabricated, but imply it not onely made , but already in- 
habited by us ; for if the right motion be ſimple, by the ſimplicity 
of the right line, and if the ſimple motion be natural, it 15 made on 
every fide, to wit, upwards, downwards, backwards, forwards, to 
the right, to the lefr, andif anyother way can be imagined, pro- 
vided it be ſtraight, it ſhall agree to any ſimple natural body ; or 
if 
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if not ſo, then the {uppoſion of Ariſtotle is defe&ive. It appears 
dx aaa meg moreover that Ariſtotle hinteth but one circular motion alone to 
ArchiteQture # bein the World, and conſequently but one onely Center, to 
_—_— f = which alone the motions of upwards and downwards, refer. All 
frame to che rules. Which are apparent proofs, that Ariſtotles aim is, to make white 
black, and to accommodate Archite&ure to the building, and not 
ro modle the building according to the precepts of Arthite&ure : 
for if I ſhould ſay that Nature in Univerſal may have a thou- 
{and Circular Motions, and by conſequence a thouſand Cen- 
ters , there would be alſo a thouſand motions upwards, and 
downwards. Again he makes as hath been ſaid, a {imple motion, 
and a mixt motion, calling ſimple , the circular and right; and 
mixt, the compound of them two : of natural bodies he calls ſome 
ſimple ( namely thoſe that have a natural principle to fimple'mo- 
tion ) and others compound : and fimple motions he attributes 
to ſimple bodies, and the compounded to the compound ; but by 
compound motion he doth no longer underſtand the mixt of right 
and circular, which may be in the World ; but introduceth a mixt 
motion as impoſſible, as it is impoſſible to mixe oppoſite motions 
made in the ſame right line, ſo as to produce from them a motion 
partly upwards, partly downwards ; and, to moderate ſuch an ab- 
EDT ſurdity , and impoſlibility, he affects that ſuch mixt bodies move 
eg 4:4 according to the ſimple part predominant : which neceflitates 
ſometimes mixt ac- Others to ſay, that even the motion made by the ſame right line is 
cording to Arilt. {metimes {imple, and ſometimes alſo compound : ſo that the ſim- 
plicity of the motion., 15 no longer dependent onely on the {im- 

plicity of the line. 

S1MPL. How? Is it not difference ſufficient,that the fimple and 
abſolute are more {wift than that which proceeds from predomi- 
nion ? and how much faſter doth a piece of pure Earth deſcend, 
than a piece of Wood ? 

SAGR. Well, Szmplicizs; But put caſe the ſimplicity for this 
cauſe was changed, beſides that there would be a hundred thou- 
ſand mixt motions, you would not be able to determine the fim- 
ple; nay farther, if the greater or lefle velocity be able to alter 
the {implicity of the motion, no ſimple body ſhould move with a 
{imple motion ; fince that in all natural right motions, the veloci- 
ty 15 ever encreafing, and by conſequence ſtill changing the ſimpli- 
city , which as it is ſimplicity, ought of conſequence to'be immu- 
table, and that which more 1mporteth, you charge Ariſtotle with 
another thing , that in the definition of motions compounded, he 
tiath not made mention of tardity nor velocity , which you now 
inſert for a neceſſary and eſſential point. Again you can draw 


no advantage from this rule , for that there will be amongſt the 
mixt bodies ſome, {and that nor a few ) that will move {wiftly, 


and 


Diatocus |. 


and others more ſlowly than the fimple; as for example, Lead, and 
Wood, in compariſon of earth ; and therefore amongſt theſe ino- 
tions, which call you the ſimple, and which the mixt ? 

S1MPL- I would call that fimple motion, which is made by a 
ſimple body ,and mixt, that of a compbund body. _ | 

S AGR. Very well, and yet Simplicixs a little before you (aid, 
that the ſimple, and compound motions, diſcovered which were 
mixt, and which were  fimple bodies ; now you will have me b 
ſimple and mixt bodies , come to know whichiis the ſimple; and 
which is the compound motion : an excellent way to keep us igno- 
cant,both of motions and bodies. Moreover, you have allo a little 
above declared, how that a greater velocity did not ſuffice , but 
you ſeek a third condition for the definement of fimple motion,for 
which Ariſtotle contented himſelf with one alone, namely, of the 
fimplicity of the Space, or Medinm : But now according to you, 
the fimple motion, ſhall be that which is made upon a ſimple line, 
with a certain determinate velocity, , by a body fimply moveable. 
Now beit as you pleaſe, and ler us return to Arzftotle , who defi- 
neth the mixt motion to be that compounded of the right, and cir- 
cular, but produceth not any body, which naturally moveth with 
ſuch a motion. of 

SALV. I come again to Ariſtotle , who having very well, and 
Methodically begun his diſcourſe , but having a. greater aim to 
reſt at, and hit a marke, predefigned in his minde, then that to 
whieh his method lead hun, digreſling from the purpoſe, he comes 
to aflert, as a thing known and manifeſt, thar as to the motions 
direaly upwards or downwards, they naturally agree to Fire, and 
Earth; and that therefore it is neceſlaay, that beſides theſe bodies, 
which are neer unto us, there muſt be in nature another, to which 
the circular motion may agree : which ſhall be ſo muck the more 
excellent by how much the circular motion is more perte&,then the 
ſtreight, but how much more perfe& that is than this, he deter- 
mines from the greatneſs of the circular lines perfe&ion above the 7;, -;,cute (in; 
right line 3 calling that pecfe&, and this imperfe&; imperfe&, be- perfelt , according 
caule if infinite it wanteth a termination, and end : and if it be fi- "ghygr vg} -» oF 
nite, there is yet ſomeching beyond which it may be prolonged. perfect, 4:4 why 
This is the baſis, ground work, and maſter-ſtone of all the Fabrick 
of the Ariftotel;an World , upon which they ſuperſtru& all theic 
other properties, of neither heavy nor light, of ingenerable incor- 
ruptible, exemption from all motions , ſome onely the local, &c. 
And all thefe paſſions he afficmeti: to be proper to a ſimple body 
that is moved cucularly ; and the contrary qualities of gravity, 
levity, corruptibility,&c. he aſſigns to bodies naturally moveable 
in a ſtreight line , for that if we have already diſcovered defedts in 
the foundation, we may rationally queſtion what ſocver may far- 
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ther built thereon. - I deny not, that this which Ariſtotle hitherto 
hath introduced, with a general diſcourſe dependent upon univer- 
{al primary principles, hathbeen ſince in proceſs of rime, re-inforced 
with particular reaſons, and experiments ; all which it would be 
neceſſary diſtin&ly to conſider and weigh ; but becauſe what hath 
been ſaid hitherto Preſents to ſuch as conſider the ſame many and 
no ſmall difficulties,-'( and yet it would be neceſſary, thar the pri- 
mary principles and fundamentals,were certain,firm, and eſtabliſh- 
ed, that ſo they might with more confidence be builr upon ) it 
would not be amiſs; before we farther multiply doubts, to ſee if 
haply (as I conjeure) betaking our ſelves to other wates, we may 
not light upon a more dire& and ſecure method; -and-with better 
conſidered principles. of ArchiteQure lay our primaty fundamen- 
tals. Therefore ſuſpending for the preſent the method of Arifts- 
tle, (which we will re-aſſume again in its proper place and parti- 
Tho wall d fie cularly examine 3) 1 fay, that in the rhings hicherco affirmed by 
poſed by the 4,- him, 1 agree with him, and admit that the World is a body enjoy- 
rbor to be perfetHy 1ng all dmmenſions, and therefore moſt perte& ; ahd I add, thar as 
GW ſuch, it is neceſſarily moſt ordinate, that is, having parts between 
themſelves, with exquiſite and moſt perfeG order diſpbſed ; which 
aſſumption I think is not to be denied, neither by you or any 

other. | Da 
StMPL- Whocandeny it ? the firſt particular (of rhe worlds 
dimenſions) is taken from Ariſtotle himſelf, and its denominati- 
on of ordinate ſeems onely to be aſſumed from the order which it 

moſt exaaly keeps. | FEES 
Sereight motion  SALV. This principle then eſtabliſhed; one may immediately 
nn obo 2. conclude, that if the entire parts of the World ſhould be by their 
dinate. nature moveable , it is impoſlible that their motions ſhould be 
right, or other than circular ; and the reaſon is ſufficiently eaſle, 
and manifeſt ; for that whatſoever moveth with a right motion, 
changeth place 3 and continuing to move, -doth by degrees more 
and more remove from the term from whence it departed, and 
from all the places thorow which it ſucceſſively paſſed; and if 
ſuch motion naturally ſuited with it, then it was not at the be- 
ginning in its proper place 3 and fo the parts of the World were 
not diſpoſed with perfe& order. But we ſuppole theni to be per- 
fe&ly ordinate, therefore as ſuch, it is impoſlible that they ſhould 
by nature change place, and conſequently move in a right moti- 
Right motion by On. Again, the right motion being by nature infinite, for that 
neue jnfnite. the right line is infinite and indeterminate, jr is impoſlible that 
reeycebc hy an any moveable can have a natural princip'e of moving in a right 
poſſible. linez namely toward the place whither it 15 1mpoſlible to arrive; 
— _ there being no pre-finite term; and nature, as Ariſtotle himſelf 
letobe fel. ſaith well, never attempts to do that which can never be done, 
nor 
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The moveable doth Now this acceleration of motion is never made, but when the 
CNET moveable in moving acquireth it 3 nor is its acquiſt other than an 
«th nearer to its approaching to the place defired, to wit ,, whither its natural in- 
__ clination attrads it, and thither ir rendeth by the ſhorteſt way ; 
namely, by a right line. We may upon good grounds therefore 
lay, That Nature, to confer upon a moveable firſt conſtituted in 
ad reſt a determinate velocity, uſeth to make it move according to 
Auce in the move. 3 CErtain time and ſpace with a right motion. T his preſuppoled, 
«ble a certain de- Jet us imagine God to have created the Orb v. g. of Jupiter, on 
g.'N Fang which he had determined to confer ſuch a certain velocity, which 
right Line, It ought afterwards to retain perpetually uniform z we may with 
Plato (ay, that he gave it at the beginning a right and accelerate 
motion, and that it afterwards being arrived to that intended de- 
Unifew whoty gree of velocity, he converted its right, into a circular motion, 
circular motion, ThE velocity of which came afterwards naturally to be uniform. 

SAGR. I hearken to this Diſcourle. with great delight ; and I 
believe the content I take therein will be greater, when'you have 
{ſatisfied me in a doubt : that is, (which I do not very well com- 

| prehend ) how it of neceſlity eniues, that a moveable departing 
—_ bars Face from its reſt, and entring into a motion to which ithad a natural 
of wolbony, Far So inclination, it paſſeth thorow all the precedent degrees of tardity, 
#:zree: of ſs ve- comprehended between any afligned degree of velocity, and the 
7 "erpoſe. ſtate of reſt, which degrees are infinite ? ſo that Nature was not 
able to confer them upon the body of Jupiter, his circular moti-+ 

on being inſtantly created with ſuch and ſuch velocity. 
renar brag 5” SALv. I neitherdid, nor dare ſay, that it was impoſlible for 
fer a determinace God or Nature to confer that velocity which you ſpeak of, imme+ 
ru Agua diately z but this I ſay, that defa&o ſhe did not doit ; fo that the 
 doingit would be a work extra-natural, and by conſequence mi- 

raculous. 

SAGR, Then you beheve, thar a ſtone leaving its reſt, and en- 
tring 1iato its natural motion towards the centre of the Earth, paſ- 
ſeth thorow all the degrees of tardity inferiour to any degree of 
velocity ? 

Salty. I do believe it, nay am certain of it; and fo certain, 
that I am able to make you allo very well fatisfied with rhe truth 
thereof. 

SAaGR- Though by all this daies diſcourſe I ſhould gain no 
more but ſuch a knowledge, I ſhould think my tune very well 
beſtowed. | 

SALV- By what I colle& from our difcourle, a great part of 
your (cruple lieth in that it ſhould in a time, and that very ſhort, 
paſs thorow thoſe infinite degrees of tardity precedent to any ve- 
locity, acquired by the moveable in that time : and therefore be- 


fore we go any farther, I will ſeek to remove this difficulty, whict 


ſhall 
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ſhall be an eaſie task ; fot I reply, that the moveable paſſeth by 
the aforeſaid degrees, but the paſlage 15 made without ſtaying in The moveable des 
any of them ſo that the paſſage requiring but one ſole inſtant ww; from, reſe 
of time, and every ſmall time containing infinite inſtants, we ſhall /\ avs of velocity 
not want enough of them to aflign its own to each of the infinite »#hove Paying i 
degrees of tardity; alchough the time were never {o ſhort. _ 

SAGR. Hitherto I apprehend you ; nevertheleſsit is very much 
that that Ball ſliot from a Cannon ( for ſuch I conceive the ca- 
dent moveable ) which yet we ſee to fall with ſuch a precipice; 
that in leſs than ten pulſes it will paſs two hundred yards of al- 
titude 3 ſhould in its motion be found conjoyned with ſo ſmall a 
degree of velocity, that, ſhouldir have continued to have moyed 
at that rate without farther acceleration, it would not have paſt 
the ſamic in a day. 

SAaLy- You may ſay, nor yet ina year, norin ten, no norin a 
thouſand ; as 1 will endeavour to ſhew you, and alſo happily with- 
out your contradigion, to ſome ſufficiently ſimple queſtions that 
1 will propound to you. Therefore tell me if you make any que- 
ſtion of granting that, that that ball in deſcending goeth increa- 
ſing its iwpet#s and velocity. 

SAGR. Iammoſt certain it doth. 

SaLv. And if 1 ſhould ſay that the impetzs acquired in any 
place of its motion, is ſo much, that it would ſuffice to re-carry 
it to that place from which it came, would you grant it ? 

S aGR- I ſhould conſent to it without contradicion,provided al- 
waies, that it might imploy without impediment its whole izzpetus- 
in that ſole work of re-conduGting it ſelf, or another equal toit, to TRE T RO Po 
that ſelf-ſame height as it would do, in caſe the Earth were bored AG red 
thorow the centre; and the Bullet fell a thouſand yards from the gvirecth imperus 
ſaid centre, for I verily believe it would paſs beyond the centre; ſous the ke 
aſcending as much as it had deſcended ; and this I ſee plainly in beighs. 
the experiment of a plummet hanging at'a line, which removed 
from the perpendicular, which is its ſtate of reſt, and afterwards 
let go, falleth towards the ſaid perpendicular, and goes as far be- 
yond it ; or onely {o much leſs, as the oppoſition of the air, and 
line, or other accidents have hindred ir. The like I fee in the wa- 
ter, which deſcending thorow a pipe, re-mounts as much as it had 
deſcended. 

SALv. You argue very well. And for that I know you will not 
ſcruple to grant that the acquiſt of the impetus is by means of the 
receding from the term whence the moveable departed, and its ap- 
proach ro the centre, whither its morion tendeth; will you ftick 
to yeeld, that two equal movyeables, though deſcending by divers 
lines, without any impediment, acquire equal impetus, provided 
that the approaches to the centre be equal ? | 

GAGR;: 
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. SAGR-. I donot very well underſtand the queſtion. 

S ary. I will exprels it better by drawing a Figure : therefore 
I will ſuppoſe the line AB-|[ in Fig.3.] parallel to the Horizon, 
and upon the. point B, I will ere a perpendicular B C ; and after 
that I adde this flaunt line CA. Underſtanding now the line C 
A to bean inclining plain exquiſitely poliſhed, and, hard, upon 
which deſcendeth a ball perte&ly round and of very hard marrer, 
and ſuch another I ſuppoſe, freely to deſcend by the perpendicular 
CB: will you now confeſs,that the impetzs of that which de- 
{cendsby the plain C A, being arrived to the point A, may be 
equal to the +wpets acquired by the other in the point B, after 
the deſcent by the perpendicular C B ? 

The impetuoſtyoef SAGR» 1 reſolutely believe ſo: for in effe& chew ; FAM both the 

pong equals ſame proximity to the centre, and by that, which 1 have already 

= 10 ergy granted,their impetuoſities would be equally ſufficient tO re ary 
them to the ſame height. 

SaLv. Tell me now what you believe the ſame ball would do 
put upon the Horizontal plane AB ? 

Upon an borizon= $ AGR- It would lic ſtill, the faidplane having no declination. 
rs "7" —wg SALv. But on the inclining plane CA it would deſcend, but 
with a gentler motion than by the perpendicular C B? 
SAGR. I may confidently an{wer in the affirmative, it ſeem- 
ing to me neceſlary that the motion by: the perpendicular C B 
ſhould be more ſwift, than by the inclining plane .C A; yet ne- 
vertheleſs, if this be, how can the Cadent by the inclination ar- 
rived to the point A, have as much impets, that is, the ſame de- 
gree of velocity, that the Cadent by the perpendicular ſhall have 
in the point B? theſe two Propoſitions ſeem contradictory, | 
Mr 2 t:he $SaLvy-. Then you would think it much more falſe, ſhould I 
qual 16 he velocie Tay, that the velocity of the Cadents by the perpendicular, and 
Lb bag perpens- inclination, are abſolutely equal : and yer this is a Propoſition 
tion by pr pcypex. MOſt true, as 1s alſo this that the Cadent moveth more ſwiftly by 
O_ ſwmifter the perpendicular, than by the inclination. 
> hg = SAGE. Theſe Propoſitions to my ears ſound very. harſh : 

I believe to yours Simplicius ? 

SIMPL. I have theſame ſenſe of them. 

SAaLy- 1Iconceit you jeſt with me, pretending not to compre- 
hend what you know better than my {elf : therefore tell me Szm- 
plicins , when you imagine a moveable more {wift than ano- 
ther, what conceit do you fancy 1 in your mind ? 

SIMPL. I fancie one to paſs in the ſame time a greater ipace 
than the other, or to move equal ſpaces, but 1n lefler time. 

SALy- Very well: and for moveables equally (wift, what's 
your conceit of them ? 

SIMPL I fancie that they paſs equal ſpaces in equal times. 

SALV* 
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SALy. And have you no other conceit thereof than this ? 
S1MPpL- This I think to be the proper definition of equal mo- 
tions. | 
SaGR. We will add moreover this other : and call that equal < —_ /. "a 
velocity, when the ſpaces paſſed have the ſame proportion, as the the /p1ces paſſed 
times wherein they are paſt, and it is a more univerſal definition. COT rye” 
SALV. It is ſo: for it comprehendeth the equal ſpaces paſt in 
equal times, and alſo the unequal paſt in times unequal), but pro- 
portionate to thoſe ſpaces. Take now the ſame Figure,and apply - 
ing the wig vt that you had of the more haſtie motion, tell me 
why you think the velocity of the Cadent by CB, is greater 
than the velocity of the Deſcendent by C A? | 
S1MPL- Ithinkſo ; becauſe in the ſame time that the Cadent 
ſhall paſs all CB, the Deſcendent ſhall paſsin C A, a part leſs 
than. C B. | | 
SALV- True; and thus it is proved, that the moveable moves 
more {wiftly by the perpendicular, than by the inclination. Now 
conſider, if in this ſame Figure one may any way evihice the 0- 
ther conceipt, and finde that the moveables were equally ſwift 
by both the lines C A and CB. | ha 


S1MPL- Ifce no ſuch thing; nay rather it ſeems to contradit 
what was ſaid before. ” 

SALV. And what ſay you, Sagredus? I would not teach you 
what you knew before, and that of which but juſt now you pro- 
duced me the definition. hey 

SAGR- The definition I gave you, was, that moveables may 
be called equally ſwift, when the ſpaces paſled are proportional 
to the times in which they paſſed ; therefore to apply the defini- 
tion to the preſent caſe, it will be requiſite, that the time of de- 
ſcent by C A, to the time of*falling by C B, thould have the 
ſame proportion that the line C A hath to the line C B; but I 
underſtand not how that can be, for that the motion by C B is 
ſwifter than by C A. 

SaLy- And yet you muſt of neceſſity know it. Tell me a little, 
do not theſe motions go continually accelerating ? 


SAGR. They do; but more in the perpendicular than in the 
inclination. 

SALv- But this acceleration in the perpendicular, is it yet not- 
withſtanding ſuch in compariſon of that of the inclitied, that 
two equal parts being taken in any place of the ſaid perpendicu- 
lar and inclining lines, the motion in the parts of the perpendicu- 
lar is alwaies more {wift,than in the part of the inclination ? 

SAGR. Ifaynotſo: butIcounld take a ſpace in the inclinati- 
on, 1n which the velocity ſhall be far greater than in the like ſpace 
taken in the perpendicular 3 and this ſhall be, if the ſpace in the 
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perpendicular ſhould be taken near to the end C, and in the in- 
clination, far from it. 

SALV. You ſee then, that the Propoſition which faith, that 
the motion -by the perpendicular is more ſwift than by-the inch- 
nation , holds not true univerſally , but onely of the morions; 
which begin from the extremity, namely from the point of reſt : 
without which reſtriction, the Propoſition would be fo deficient, 
that its yery dire& contrary might be true 3 namely, that the mo- 
tion 1n the inclining, plane is {wifcer than in the perpendicular : 
for it is certain, that in the ſaid;inclination, we may take a (pace 
paſt by the moveable in leſs time, than the like ſpace'paſt in the 
perpendicular. Now becauſe the, motion in the inclination is in 
ſome places more, in ſome leſs, than in the perpendicular there- 
fore inſome places of the inclination, the time of motion of the 
moveable, ſhall have a greater proportion to the time of the motion 
of the moveable, by tome places of the perpendicular, than the 


{pace paſſed, to the. {ſpace pailed : and in, other places, the pro- 


portion of the time to the time,, ſhall be leſs than that of the 
{pace to the ſpace. As for example : two moveables departing 
from their quieſcence, namely, from the point C, one by the per- 
pendicular C B, [ in Fig.4- ] and the other by the inclination C A, 
in the time that, in the perpendicular , the. moveable ſhall have 

paſt all CB, the other ſhall have paſt CT leſſer. And therefore 
oe time by CT, to the time by C B (whichis equal ) ſhall have 
a greater proportion than the le CT to CB, being that the 


ſame to the leſs, hath a greater proportion than ro the greater. 


And on the contrary, if in CA, prolonged as much as is requi- 
ſite, one ſhould take a, part equal to C B, but paſt in a ſhorter 
time 3 the time in the inclination ſhall have a leſs proportion to 
the time in the perpendicular, than the {pace to the ſpace. If 
therefore im the inclination and perpendicular, we may ſuppoſe 
ſuch ſpaces and velocities, that the proportion berween the ſaid 
ſpaces be greater and leſs than the proportion of the times ; we 
may cafily grant, that there are alto paces, by which the times 
of-the motions retain the ſame proportion as the ſpaces. 

SAGR. I amalready freed from my greateſt doubt, and con- 
ceive that to be not onely poſſible, but neceſſary , which I but 
now thought a contradiQion : but nevertheleſs 1 underſtand not 
as yet, that this whereof we now are ſpeaking, 1s one of theſe 
poſlible or neceſſary caſes; fo as that it ſhould be true, that the 
time of deſcent by C A, to the time of the fall by C B, hath the 
{ame proportion that the.line C A hath to CB ; whence it may 
without contradigion be affirmed, that the velocity by the inchi- 
nation CA, and by the perpendicular C B, are equal. 

SALy- Content your (elf for this rimc, that I have removed 


your 
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your incredulicy 3 but for the knowledge of this , expe@ it at 
ſome other time, namely, when you ſhall. ſee the matcers concer- 
ning local motion demonſtrated by our Academick ; at which 
time you ſhall find it proved, rhat in the time that the one moyea- 
ble falls all the ſpace C B, the other deſcendeth by C A as far 
as the point T, in which falls the perpendicular drawn from the 
point B : and to find where the ſame Cadenr by the .perpendi- 
cular would be when the other arriveth at the point A, draw from 
A the perpendicular unto C A, continuing it, and C B unto the 
interfection, and that ſhall be the point ſought. Whereby you 
ſee how it is true, that the motian by C B is ſwifcer than by the 
inclination C A (ſuppoling the term C for the beginning of the 
motions compared ) becaule the line C B is greater than C T, 
and the other from C unto the interſe&ion of the perpendicular 
drawn from A, unto'the line C A, is greater than C A, and 
therefore the motion by it is ſwifter than by C A. But when we 
compare the motion made by all C A, not with all the motion 
made in the {ame time by the perpendicular continued, but with 
that made in part of the time, by the ſole part C B, it hinders 
not, that the motion. by C A, continuing to deſcend beyond, may 
arrive to A 1n ſuch a time as 15{in proportion to the ather time, 
as the line C A is to the line C B, Now returning to,our firſt 
purpoſe ; which was to ſhew, that the grave moveable leaving 
its quieſcence, paſſeth deſcending by all. the degrees of tardity, 
precedent to any whatſoever degree of velocity that it acquiceth, 
re-aſluming the ſame Figure which we uſed before, let us remem- 
berithat we did agree, that the.Deſcendent by the inclination C 
A, and the Cadent by the perpendicular CB, were found to have 
acquired equal degrees of velocity in the terms B and A : now to 
proceed, I ranken you will not {cruple to grant, that upon ano- 
ther plane leſs ſteep than A C 3 as for example, A D [in Fig.g.] 
the motion of the deſcendent would be yet more flow than in the , 
plane A C. So that it is not any whit dubitable, but that there 
may be planes fo little elevated above the Horizon A B, that the 
moveable, namely the ſame ball, in any the longeſt time may 
reach rhe point A,which being to-move by the plane A B,an infi- 
nite time would not-{uffice : and the motion.is made always more 
ſlowly, by how much the declination is leſs. It muſt be therefore 
conteſt, that there may be a point taken upon. the term B, ſo near 
to:the ſaid B, that drawing from thence to the point A a plane, 
the ball would not paſs it in a whole year. It 1s requiſite next 
for you to know, that the impetxs, namely the degree of velo- 
city the ball is found to have acquired when it arriveth at the 
point A,is {uch,that ſhouldir continue to move with this ſelf-ſame 
degree uniformly,that is to (ay,withour accelerating or retarding) 
C in 


7 


13 G. Gariltzus, bis Syſieme. 


in as much more time as it was incoming by the inclining plane, it 
would paſs double the {pace of the plane-inclined : namely (for 
example) if the ball had paſt the plane D A in an- hour, con- 
tinuing to move uniformly with that degree of velocity which ic 
is found to/ have in-its arriving at the term A, it ſhall paſs in an 
hour a' ſpace double the length D'A 3 and becauſe ( as we have 
ſaid) the degrees of velocity acquired in the points B and A, by 
the moveables that depart from any point taken in the perpendicu- 
lar CB, and that deſcend, the one by the inclined plane, the o- 
ther by the ſaid perpendicular, are always equal : therefore the 
cadent by the perpendicular may depart from a term ſo near to B, 
that 'the degree of' velocity acquired in B, would not ſuffice (ſill 
maintaining the ſame) to condu& the moveable by a ſpace dou- 
ble the length of the planeinclined in a year, nor inten, no nor 
in a hundred. We'may therefore conclude, that it it be true, 
thar according to the ordinary courſe of nature a moveable, all 
external and accidental impediments removed, moves upon an in- 
clining plane with greater and greater tardity, according as the 
inclination ſhall be leſs ; ſo that in the end the rardity comes to be 
infinite, which is, when the inclination concludeth in, and joyneth 
to the horizontal plane; and if it be true likewiſe, that the de- 
gree of velocity acquired in ſome point of the inclined plane, is 
equal to that degree of velocity which is found to be in the move- 
able that deſcends by the perpendicular , in the point cut by a 
parallel to the Horizon, which paſſeth by that point of the incli- 


ning plane ; it muſt of neceſſity be granted, that the cadent de- 

parting from reſt, paſſerh thorow all the infinite degrees of tar- 

dity,' and that conſequently, to acquire a determinate degree of 

velocity, it is neceſſary that it move firit by right lines, deſcend- 

ing by a ſhort or long ſpace, according as the velocity to be acqui- 

red, ouglit to be either leſs or greater, and according as the plane 

- on Which it deſcendeth is raore or leſs inclined ; ſo that a plane 

may be given with ſo ſmall inclination, that to acquire in it the 

aſſigned degree of velocity,it muſt firſt move in a very great ſpace, 

and take a very long time; whereupon in the horizontal plane,any 

how little ſoever velocity , would never be naturally acquired, 

fince that the moveable in this caſe will never move : but the 

The circular 99 motion by the horizontal line, which 1s neither declined or incli- 
ph 2a vatwraty, ned, is a circular motion about the centre : therefore the circu- 
without right mo- Jar motion 1s never acquired naturally, without the right motion 
#0 vey ty Precede'it 3 but being once acquired, it will continue perpetually 
perpetually uni= With uniform velocity. I could with other diſcourſes evince and 
Jer. demonſtrate the ſame truth, but I will not by ſo great a digreſ- 
ſion interrupt our principal argument : bur rather will return to 


1t upon ſome other occaſion 3 eſpecially ſince we now aſſumed the 
{ame 
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ſame, not to ſerve for a necefſary demonſtration, but to adorn » 
Platonick, Conceit 3 to which I will add another particular obſer- 
vation of our Academick, which hath in it ſomething of admira- 
ble. Let us ſuppoſe amongſt the decrees of the divine Archite&, 
4 purpoſe of creating in the World theſe Globes, which we b:- 
hold continually moving round, and of afligning the centre of 
their converſions;and that in it he had placed the Sun immoveable, 
and had afterwards made all the ſaid Globes in the ſame place, 
and with the intended inclinations of moving towards the Centre; 
till they had acquired thoſe degrees of velocity, which at firſt ſec- 
med good to the ſame Divine Minde ; the which being acquired, 
we laſtly ſuppoſe that they were turned round, each in his Sphere 
retaining the ſaid acquired velocity: it is now demanded, in 
what altitude and diſtance from the Sun the place was where the 
ſaid Orbs were primarily created ; and whether it be poſſible that 
they might all be created in the ſame place ? To make this inve- 
ſtigation, we muſt take from the moſt skilfull Aſtronomers the 
magnitude of the Spheres in which the Planets revolve, and likes 
wiſe the time of their revolutions : from which two cognitions is 


'9 


_ gathered how much (for example) Fupiter is ſwifter than Sa- 


turne; and being fourid (as indeed it © that Fupiter moves tnore 
ſwiftly, it is requiſite, that departing from the ſame alritude, 7 u- 
pitzr be deſcended more than Saturne, as we really know it is, its 
Orbe being inferiour to that of Seturne. But by proceeding for- 
wards, from the proportions of the two velocities of Jupiter and 
Saturne, and from the diſtance between their Orbs, and from the 
proportion of acceleration of natural motion, one may finde in 
what altitude and diſtance from the centre of their revolutions, , TPO 
was the place from whence they firſt departed. This found out, The pauiot 
and agreed upon, its to be ſought, whether Mars deſcending velocity of the mw- 
from thence to his Orb, the magnitude of the Orbs, and the ve- pur be xobtoerity 
locity of the motion, agree with that which is found by calcula- «bt, «if dqſcend- 
tion 3 and let the like be done of the Eartb, of Venxs, and of « Lug jw Jane 
Mercury ; the greatneſs of which Spheres, and the velocity of a 
their morions, agree ſo nearly to what computation gives, that it 
1s very admirable. 

SAGR. I have hearkened to this conceit with extreme delight; 
and, but that I believe the making of theſe calculations truly 
would be a long and painfull rask, and perhaps tos. hard for me 
to comprehend, I would make a trial of them. | 

SALy- The operation indeed is long and difficult ; nor could 
I be certain to finde it ſo readily ; therefore we ſhall refer it to an- 
other time, and for the preſent we will returg to our firſt propo- 
lal, going on there where we made digrefſion 3 which, if 1 well 
remember, was about the proving the motion by a right line of ne 
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uſe, in the ordinate parts of the World; and we did proceed to 
ſay, that it was not ſo in circular motions, of which that which is 
© made by the moveable in it ſelf, ſtill retains it in the ſame place, 
OE and that which carrieth the moveable by the circumference of a 
tions diſorder not Circle about its fixed centre, neither puts it ſelf, nor thoſe about it 
—— of the ;n diſorder; for that ſuch a motion primarily is finite and terminate 
; (though not yet finiſhed and determined) but there is no point 
Inthe circular mo- 19, the circumference, that is not the firſt and laſt term in the cir- 
tron, every point in . . . hd , . N 
the cirewmference Culation 3 and continuing it in the circumference afligned- it, it 
6 the begining aud leaveth all the reſt, within and without that, free for the ule of 
my others, without ever impeding or diſordering them. This being 
a motion that makes the moveable continually leave, and con- 
Circular metion tinually arrive at the end; it alone therefore can primarily be u- 
onely s uniform. viform ; for that acceleration of motion is made in the moveable, 
when it goeth towards the term, to which it hath inclination 3 
and the retardation happens by the repugnance that it hath to 
leave and part from the {ame term; and becaule in circular mo- 
tion, the moveable continually leaves the natural term, and con- 
tinually moveth towards the ſame, therefore, in it, the repug- 
nance and inclination are always of equal force : from which e- 
quality reſults a velocity, neither retarded nor accelerated, z. e. an 
uniformity in motion. From this conformity, and from the bein 
Circular motion terminate, may follow the perpetual continuation by ſucceſſively 
_—_——— reiterating the circulations , which in an undeterminated line, 
and in a motion continually retarded or accelerated, cannot na- 
Rig he mo:ion cax- turally be. I ſay, natnrally ; becauſe rhe right motion which 1s 
Dn - ar b retarded, is the violent, which cannor be perpetua]; and the ac- 
celerate arriveth neceſſarily at the term, if one there be; and if 
there be none, it cannot be moved to it, becauſe nature moves 
not whether it is impoſlible ro attain. 4 conclude therefore, that 
the circular motion can onely naturally conſiſt with natural bo- 
dies, parts of the univerſe, and conſtituted in an excellent diſpo- 
| | ſure; and that the right, at the moſt that can be ſaid for it, is 
Fw mb 7 aſſigned by nature to its bodies, and thcir parts, at ſuch time as 
bodies , to reduce they ſhall be out of their proper places, conſtituted in a depraved 
_ ho $agia «# ®- diſpoſition, and for that cauſe needing to be redurcd by the ſhort- 
from their places, Eſt way to their natural ſtate. Hence, me thinks, 1t may ratto- 
nally be concluded, that for maintenance of perfe& order amongſt 
the parts of .the World, it is neceſſary to ſay, that moveables are 
| moveable onely circularly ; and if there be any that move not 
Ref o*cly, and Circularly, theſe of neceſlity are immoveable : there being no- 
ge pogks cane thing but reſt and circular motion apt to the conſervation of or- 


a?t to conſerve 07- 


der. der. And I donot a little wonder with my felf, that Ariſtotle, 


who held that the Terreſtrial globe was placed in the centre of. 


the World, and there remained immoveable, ſhould not {ay, that 
of 
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of natural bodies ſome are mayeable by nature, and others immo- 
veable ; eſpecially having before defined Nature, to be the prin - 
ciple of Motion and Ret. 

S1MPL- Ariſtotle, though of a very perſpicacious wit, would 
not ſtrain it further than needed : holding in all his argumen- Senjble experi- 
tations , that ſenſible experiments were to be preferred before ments are to bepre- 
any reaſons founded upon ſtrength of wit, and ſaid thoſe which /*7** pa we 
ſhould deny the teſtimony 6f ſenſe deſerved to be puniſhed with tio. 
the loſs of that ſenſe; now who is ſo blind, that ſees not the FE. - pv Braga: 
parts of the Earth and Water to move, as being grave, natural- be deprived of it. 
ly downwards, namely, towards the centre of the Uniyerſe, aſ- es a bags 
figned by nature her ſelf for the end and term of right motion wekdaredinis; and 
deorſum; and doth not likewiſe ſee the Fire and Air to move *** ht t” «he 
right upwards towards the Concave of the Lunar Orb, as to the © 
natural end of motion ſurſum ? And this being ſo manifeſtly ſeen, 
and we being certain, that eadem e$t ratio totins & partium, why 
may we not aſſert it for a true and manifeſt propoſition, that the 
natural motion of the Earth i5 the right motion ad medinm, and 
that of the Fire, the right a. medzo ? 

SALV. The moſt that you can pretend from this your Diſ- 
courſe, were it granted to be true, is that, like as the parts of the 
Earth removed from the whole, namely, from the place where 
they naturally reſt, that 1s in ſhort reduced to a depraved and diſ- 
ordered diſpoſure, return to their place ſpontaneouſly, and there- 
fore naturally in a right motion, (it being granted, that eadene 
ſet ratio totins &» partinm)) fo it may be iufcired,, that the 
Terreſtrial Globe removed violently from the place aſſigned _ . APY 
it by nature, it would return by a right line. This, as 1 have ir Jas car's 
ſaid, is the moſt thar can be granted you, and that onely for want weights move in 4 
of examination; but he that ſhall wich exa&neſs reviſe theſe "£ #*- 
things, will firſt deny, that the parts of the Earth, in returning to - 
its whole, move in a right line, and not by a circular or mixt 3 and 
really you would have enough to do to demonſtrate the contra- 
ry, as you ſhall plainly ſee in the anſwers ro the particular reaſons 
and experiments alledged by Prolomey and Ariſtotle. Secondly, 
If another ſhould ſay that the parts of the Earth, go not in their 
motion towards the Centre of the World, bur to unite with its 
Whole,and that for that reaſon they naturally incline towards the 
centre of the Terreſtrial Globe, by which inclination they con- 
- ſpire to form and preſerve it, what other All, or what other Centre Fs 
would you find for the World, to which the whole Terrene The Earth Feri- 

cal by the conſpi- 

Globe, being thence removed, would ſcek to return, that ſo the ©*,;.! of its parts 
reaſon of the j/hole might be like to that of its parts? It may be toirs Centre. 
added, Thar neither Ariſtotle, nor you can ever prove, that the 


Earth de fa is in the centre of the Univerſe; bur if any Centre 
may 
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The Sun wore pro- may be aſſigned to the Univerſe, we ſhall rather find the Sun 
4 os -— bar" placed init, as by the ſequel you ſhall underſtand. 
than the Earth, Now, like as from the conſentaneous conſpiration of all the 
parts of the Earth to form its whole, doth follow, that they with 
Natural ixclina- Equal inclination concurr thither from all parts; and to unite 
tion of the parts 9 themſelves as much as is poſſible together, they there (phe icall 
alk the globes of NM Mi P y 
the World to go to adapt themſelves; why may we no believe that the Sun, Moon, 
theircemres and other mundane Bodies, be alſo of a round figure , not by o- 
ther than a concordant inſtin&, and natural concourſe of all the 
parts compoſing them ? Of which, it any, at any time, by any 
violence were {eparated from the whole , is it not reaſonable to 
think, that they would ſpontaneouſly and by natural inſtin& re- 
eurn? and in this manner to infer, that the right motion agreeth 
with all mundane bodies alike. 
S1MpL- Certainly, if you in this manner deny not onely the 
Principles of Sciences, but manifeſt Experience, and the Senſes 
themſelves, you can never be convinced or removed from any o- 
pinion which you once conceit , therefore I will chooſe rather to 
be filent ( for, contra negantes principia non eſt diſputandum ) 
than contend with you. And inſiſting on the things alledged by 
you even now (fince you queſtion ſo much as whether grave move- 
ables have a right motion or no) how can you ever rationally de- 
The right motion ny, that the parts of the Earth ;* or, if you will, that ponderous 
of grave bodies | . . . 
manifeſt roſenſe, Matters deſcend towards the Centre, with a right motion 3 when- 
as, if from a very high Tower, whoſe walls are very upright and 
perpendicular, you ler them fall, they ſhall deſcend gliding and 
ſliding by the Tower to- the Earth, exaGlly in that very place 
where a plummet would fall,being hanged by a line faſtned above, 
Juſt there, whence the ſaid weights were let fall? is not this a 


more than evident argument of the motions being right, and to- 


_ —_— wards the Centre? In the ſecond place you call in doubt, whe- 
3 » nn © . 
that grave bodies ther the parts of the Earth are moved, as Ariſtotle affirms, to- 


—_— wards the Centre of the World; as it he had not rationally de- 

at the centreof the Monſtrated it by contrary motions, whilſt he thus argueth 3 The 

Univerſe, * motion of heavie bodies is contrary to that of the light : but the 

motion of the light is manifeſt to be direftly upwards, namely, 

towards the circumference of the World, therefore the motion of 

the heavie is dire&ly towards the Centre of the World : and it 

Heavie bodies happens per accidens, that it be rowards the centre of the Earth, 
move towards the f , k : 

centre of the Earth TOC that this ſtriveth to be united to that. The ſecking in the 

per accidens, —next place, what a part of the Globe of the Sun or Moon would 

do, were it ſeparated from its whole, is vanity 3 becaule that there- 

To ſeek, what by that is ſought, which would be the conſequence of an impoſli- 


page Let 9 bility 3 in regard that, as Ariſtotle alſo demonſtrates, the celeſtial 
folly, bodies are impaſlible, impenetrable, and infrapgible , fo that ſuch 
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| 2 caſe can never happen: and though it ſhould, and that the ſe- Coleſtial bodies 
| parated part ſhould return to its whole, it would not return as neither heavie mer 
grave or light, for that the ſame Ariſtotle proveth, that the Cce- r= Lrwgbhrg fo 
leſtial Bodies are neither heavie nor light. 

SALV. With what reaſon I doubt, whether grave bodies move 
by a right and perpendicular line, you ſhal] hear, as I ſaid be- 
fore, when I ſhall examine this particular argument. [Touching 
the ſecond point, I wonder that you ſhould need to diſcover the 
Paralogiſm of Ariſtotle, being of it ſelf ſo manifeſt ; and that 
you perceive not, that Ariſtotle ſuppoleth that which 1s in queſti- 
on : therefore take notice. | 

SIMPL. Pray Salwiatus ſpeak with more reſpe& of Ariſtotle : 
for who can you ever per{wade, that he who was the firſt, only, 
and admirable explainer of theSyllogiſtick forms of demonſtration, Ariltotle cawnor += 
of Elenchs,of the manner of diſcoveringSophiſms,Paralogiſms,and Juw%*s FT 
in ſhort,of all the parts of Logick,ſhould afterwards ſo notoriouſly gick. -S-00-s 
equivocate in impoſing that for known, which 1s in queſtion ? It 
would be better, my Maſters, firſt perfe&ly to underſtand him, 
and thea to try, if you have a minde, to oppoſe him. 

SALv- Simplicius, we are here familiarly diſcourſing among 
our ſelves, to inveſtigate ſome truth; I ſhall not be difpleaſed 
that you diſcover my errors 3 and if I do not follow the mind of 
Ariſtotle, freely reprehend me, and I ſhall take it in good part. 
Onely give me leave to expound my doubts, and to reply ſome- 
thing to your laſt words, telling you, that Logick, as it is well 
underſtood, is the Organe with which we philoſophate ; but as it 
may be poſſible, that an Artiſt may be excellent in making Or- 
gans, but unlearned in playing on them, thus he might be a great 
Logician, but unexpert in making uſe of Logick; like as we have 
many that theorically underſtand the whole Art of Poetry , and 
yet are unfortunate in compoſing but meer four Verſes ; others * A famous 7:ai4s 
enjoy all the precepts of YVinci* , and yet know not how to paint Faincr: 
a Stoole. The playing on the Organs is not taught by them who 
know how to make Organs, but by him that knows how to play 
on them :. Poetry 1s learnt by continual reading of Poets : Limn- 
ing is learnt by continual painting and deſigning : Demonſtration 
from the reading of Books full of demonſtrations, which are the 
Mathematical onely, and not the Logical. Now returning to our 
purpoſe, 1 ſay, that that which Ariſtotlc ſeeth of the motion of 
light bodies, is the departing of the Fire from any paat of the 
Superkicies of the Terreſtrial Globe, and dire&ly retreating from 
it , mounting upwards; and this indeed is to move towards a 
circumference greater than that of the Earth; yea, the ſame A- 
riſtotle makes it to moye to the concave of the Moon, but that 
this circumference is that of the World, or concentrick to it, ſo 

that 
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that to move towards this, is a moving towards that of the World, 
| that he cannot affirm, unleſs he ſuppolſeth, That the Centre of the 
Paralgiſmof A- Earth, from which we ſee theſe light aſcendent bocies ro depart, 
mvorles P12" be the ſame with the Centre of the Werld 3 which is as much as 
the Centre of the tO ſay, that the terreſtrial Globe is conſtituted in the midit of the 
world. World : which i yet that of which we were in doubt, and which 
Ari$totle intended to prove. And do you ay that this is not a 
4 - —_—_ manifeſt Paralogiſm ? 
my vere, . SAGR. This Argument of Ariſtotle appeared to me deficient 
alſo, and nox-concludent for another reſpe&3 though it were 
granted, that that Circumference, to which the Fire dire&ly mo- 
veth, be that which includeth the World : for that in a circle, 
not onely the centre,but any other point being taken,every move- 
able which departing thence, ſhall move in a right lme, and to- 
wards any whatſocver part, ſhall without any doubr go towards 
the circumference, and continuing the motion, fhall aHo arrive 
thither ; ſo that we may truly ſay, that 4t moveth towards the 
circumference : but yet it doth not follow, that that which mo- 
veth by the ſame line with a contrary motion, would go towards 
the centre, unleſs when: the point taken were the centre it ſelf, 
or that the motion were made by that onely line, which produced 
from the point affigned, paſſeth thorow the centre. So that to 
ſay, that Fire moving in a right line, goeth towards the circumfe. | 
rence of the World, therefore the parts of the Earth which by | 
the ſame lines move with a contrary motion, go towards the cen- 
tre of the World, concluderth rot, unleſs then when it 1s pre- 
fu poled, that the lincs of the Fire prolonged paſs by the centre 
of che World; and becauſe we know certainly of them, that they 
Paſs by the centre of the Terreſtrial Globe ( being perpendicu- 
lar to its ſuperficies, and not inclined ) therefore to'conclude, it 
muſt be ſuppoſed, that the centre of the Earth is the ſame with 
the centre of the World; or at leaſt, that the parts of the Fire 
and Earth deſcend not, ſave onely by one ſole line which paſſeth 
by the centre of the World. Which nevertheleſs is falſe, and re- 
pugnant to experience , which ſheweth us , that the -parts of 
Fire, not by one line onely, but by infinite, produced from the 
centre of the Earth towards all the parts of the World, aſcend 
always by lines perpendicular to the Superficies of the Terreftri- 
al Globe. | 
SALv. You do very ingeniouſly lead Ar;ftotle to rhe ſame in- 
convenience, Sagredas , ſhewing his manifeſt equivoke ; but 
withal you add another inconfiſtency. We {ce the Earth to be 
{pherical, and therefore are certain that it hath its centre,to which 
we fee all its parts are moved; for {o we muſt ſay, whilſt their 
motions are all perpendicular to the Superficies of the Earth 3 we | 
mean, 
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mean, that as they move to the centre of the Earth, they move to 
their I/hbole, and to their Univerſal Mother : and we are ſtill far- 
ther ſo free, that we will ſuffer our ſelves to be perſwaded, that 
their natural inſtin& is, not to go towards the centre of the Earth, 974% bodies Pay 
but towards that of the Univerſe 3; which we know not where to offemed to 1nd o 
find, or whether it be or no ; and were it granted to be, it is but wy = 
an imaginary point, and a nothing without any quality. As to Univerſe, _ 
what Simplicins ſaid laſt, that the contending whether the parts 
of the Sun, Moon, or other coeleſtial Body, ſeparated from their 
I/ bole, ſhould naturally return toit, is a vanity, for that the caſe 
is impoſſible ; it being clear by the Demonſtrations of Ariſtotle, 
that the caleſtial Bodies are impaſlible, impenetrable, unparta- The conditions and 
ble, &»c. I anſwer, that none of the conditions, whereby Ariito- _ which 
tle diſtinguiſheth the Celeſtial Bodies from Elementary, hath o- 4;., How 
ther foundation than what he deduceth from the diverſity of the mentary, depend on 
natural motion of thoſe and theſe ; inſomuch that it being deni- a warm) af 
ed, that the circular motion is peculiar to Caleſtial Bodies, and 
afficmed, that it is agreeable to all Bodies naturally moveable, it 
15 behoofull upon necefſary conſequence to ſay, either that the 
attributes of generable, or ingenerable, alterable, or unalterable, 
partable, or unpartable, &c. equally and commonly agree with 
all worldly bodies, namely, as well to the Celeſtial as to the E- 
lemcatary 3 or that Ariſtotle hath badly and erroneouſly dedu- 
ced thoſe from the circular motion, which he hath aſſigned to Cce- 
leſtial Bodies. | 

SIMPL. This manner of argumentation tends to the ſubverfi- 
on of all Natural Philoſophy, and to the diſorder and ſubverſion 
of Heaven and Earth, and the whole Univerſe ; but I believe the 
Fundamentals of the Peripateticks are ſuch, that we need not 
fear that new Sciences can be ereed upon their ruines. 

SaLv-. Take no thought in this place for Heaven or the Earth, 
neither fear their ſubverſion, or the ruine of Philoſophy. As to 
Heaven, your fears are vain for that which you your ſelf hold 
unalcerable and impaſſible ; as for the Earth, we ſtrive to enoble 
and perfe& it, whilſt we make it like to the Ccoleſtial Bodies, 
and as it were place it in Heaven, whence your Philoſophers have 
exiled it. Philoſophy it ſelf cannot but receive benefit from our The diſputes and 
Diſputes, for if our conceptions prove true, new Diſcoveries will "+" 57 * 
be made 3 if falſe, the firſt Do&rine will be more confirmed. jor ny wal” 4 
Rather beſtow your care upon ſome Philoſophers, and help and %eft of Phileſs- 
defend them ; for as to the Science it ſelf, it cannot but improve. Pye 
And that we may return to our purpoſe, be pleaſed freely to pro» 
duce what preſents it ſelf to you in confirmation of that great dif- 
terence which Ariſtotle puts between the Caoleſtial Bodies, and. 
the Elementary parts of the World, in making thoſe ingenerable, 


incar-« 
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incorruptible, unalterable,e>c. and this corruptible, alterable,ehvc. 
S1MPL- i ſee nor; yet any need that Ariſtotle hath of help, 
ſtanding as he doth ſtoutly and ſtrongly on his feet ; yea not be- 
ing yet aſſaulted, much leſs foiled by you. And what ward will 
Ariftodes diſcourſe YOu Chooſe in this combate for this firſt blow ? AriSiotle writeth, 
20 prove. the incer- that whatever is generated, is made out of a contrary in ſome 
mprbiline HO Cabjed, and likewiſe is corrupted in ſome certain ſubje& from a 
Generation & cor- Contrary. into a contrary 3 ſo that (obſerve) corruption and ge- 
any” Ars beg neration 18 never but onely in; contraries ; If therefore to a Coe- 
according 10 Atift, leſtial Body no contrary can be- aſſigned, for that to' the circular 
To the circular Motion no:other motion 1s contrary, then Nature hath done very 
ene LN: well to make that exempt from contraries, which was-'to be in- 
._ © generable and incorcuptible, This fundamental firſt confirmed, 
it immediately followetl: of conſequence, that it is-inaugmenta- 
- ble, inalterable, impaſlible, and finally:;eternal, and a propor- 
My tionate habitation: tothe: unmortal Deities, conformable ro the 
mortal Gods, Opinion even of all mien that have! any conceit of rhe Gods. He 
A of afterwards confirmeth the ſaniei'by ſenſe 3. in regard, that in all 
ſenſe. times paſt, according to memory or tradition, we ſec —_ re= 
moved, according to the whole:outward Heaven, nor any of its 
He proveth that Proper parts. Next; as to the aircular morton , that no other is 
yn rondep.cnghy contrary; to. it, AriSiotle proveth many ways; but without reci- 
mee! ting themall, it is ſufficiently demonſtrated, ſince fimple motions 
are but three, to the medium, from the medinm, and about the 
medium, of which the two right, ſurſum and deorſum, are mant- 
feſtly contrary ; and becauſe one onely hath onely one for con- 
trary, therefore there reſts no other motion which may be contra- 
ry to. the circular. You ſee tht: {ubtle and moſt concluding dif- 
courſe of Ariſtotle, whereby he proveth the -incorcuptibility of 

Heaven. | gt 
SAaLy- This is nothing more, ſave the pure progreſs of Ariſto- 
tle, by me hinted before 3 wherein, befides that I afficm, that the 
motion which you attribute to the Cceeleſtial Bodies agreeth alſo 
to the Earth, its illation proves nothing. I tell you therefore, 
that that circular motion which you aflign to Caleſtial Bodies, 
ſuiteth alſo to the Earth, from which, ſuppoſing that the reſt of 
your diſcourſe were: concludent, will follow one of theſe three 
things, as I told you a little before, and ſhall repeat 3 namely, 
cither that the Earth it ſelf is alſo ingenerable, and incorcuptible, 
as the Caleſtial bodies; or that the Coleſtial bodies are, like as 
the Elementary generable, alterable 8c. or that this difference of 
motion hath nothing to do with Generation and Corruption. 
The difcourke of Ariftotte, and yours alſo contain many Propofi- 
tions not to be lightly admitted, and the better to examine them, 
it will be convenient to reduce them to the moſt abſtraged and 


diſtin&t 


diftin&& that can be poſlible; and excuſe me Sagredys, if haply 
with ſome tediouſneſs you hear me oft repeat the ſame things, 
and fancie that you ſee me reaſſume my argument in the pub- 
lick circle of Diſputations. You ſay Genetation and Corrupti- 
on are onely made where there are contraries 3 contraries 
are onely amongſt ſimple natural bodies, moveable with contrar 
motions 3 contrary motions are onely thoſe which are made by 
a right line between contrary terms; and thele are onely two, 
that is bo ſay, from the medinm, and towards the medium; and 
ſuch motions belong to no other natural bodies, but to the Earth, 
the Fire, and the other two Elements : therefore Generation 
and Corruption 1s onely amongſt 'the Elements. And becauſe 
the third ſimple motion, namely, the circular about the medium, 
hath no contrary, (for that the other two are contraries, and one 
onely, hath bur onely one contrary ) therefore that natural body 
with which ſuch motion agreeth, wants a contrary 3 and having 
no contrary is ingenerable and incorruptible, &c. Becauſe where 
there is no contrariety, there is no generation or corruption, &c. 
But ſuch motion agreeth onely with the Caleſtial bodies ; there- 
fore onely theſe are ingenerable, incorruptible, &-c. And to /! _— Lodo 
begin, I think it a more eafie thing, and ſooner done to reſolve, tha that corrupti« 
whether the Earth (a moſt vaſt Body, and for its vicinity to us, 9” HP « Soo 
moſt tractable ) moveth with a ſpeedy motion, ſuch as its revo- © © 
Tution about its own axis in twenty four hours would be, than it 
15 to underſtand and reſolve, whether Generation and Corruption 
ariſeth from contrariety, or elſe whether there be ſuch things as 
generation, corruption and contraricty in nature. And if you, 
Simplicins, can tell me what method Nature obſerves in working, 
when ſhe in a very ſhort time begets an infinite number of flies 
from a little vapour of the Muſt of wine, and can ſhew me which 
are there the contraries you ſpeak of , what it is that eorrupteth, 
and how ; I ſhould think you would do more than I can; for I 
profeſs I cannot comprehend theſe things. Beſides, I would ve- 
ry gladly underſtand how, and why theſe corruptive contraries are 
{o favourable to Daws, .and ſo cruel to Doves; ſo indulgent to 
Stags, and ſo haſty to Horſes, that they do grant to them many 
more years of life, that is, of incorruptibility, than weeks to theſe. 
Peaches and Olives are planted in the ſame ſoil, expoſed to the 
{ame heat and cold, to the ſame wind and rains, and, in a word, 
to the ſame contrarieties ; and yet thoſe decay 1n a ſhort time, 
and theſe live many hundred years. Furthermore, I never was 
thorowly {atisfied about this ſubſtantial tranſmutation (ſtill keep- 
1ng within pure natural bounds) whereby a matter becometh ſo 
transform, that it ſhould be neceſſarily ſaid to be deſtroy'd, ſo 
that nothing remainerh of its firſt being, and that another body 
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_ Barerraſþeſicion quite differing there-from ſhould be thence produced ; and if I 
y Loggrimny '?'”” fancy to my {elf a body under one aſpe&, and by and by under 
diverſe af ts. another very different, 1 cannot think jt impoſiible but that it may 
happen by a ſimple tranſpoſition of parts, without corruptiag or 
ingendring any thing a-new 3 for we ſee {uch kinds of Metamor- 
phoſes dayly : fo that to return to my purpole, I an{wer you, 
that inaſmuch as you go abour to perſwade me that the Earth can 
not move circularly by way of corruptibility and generability, 
you have underrook a much harder task than I , that with argu- 


ments more difficult indeed, but no leſs concluding, will prove * 


the contrary. 

SAGR, Pardon me, Salviatss, if I interrupt your diſcourſe, 
which, as it delights me much, for that I alſo am gravel'd with 
the ſame doubts ; ſo I fear that you can never conclude the ſame, 
without altogether digrefling from your chief defign : therefore 
if it be permitted to A in our firſt argument, I ſhould think 
that it were convenient to remit this queſtion of generation and 
corruption to another diſtin& and ſingle conference 3 as allo, if 
it ſhall pleaſe you and Simplicius, we may do by other particular 
queſtions which may fall in the way of our diſcourſe ; which I 
will keep in my mind to propoſe, and exa&ly diſcuſs them ſome 
other time. Now as for the preſent, ſince you ſay, that if Ari- 
ſtotle. deny circular motion to the Earth in common with other 
bodies Caleſtial, it thence will follow, that the ſame which be+ 
falleth the Earth, as to its being generable, alterable, &c. will 
hold alſo of Heaven, let us enquire no further if there be ſuch 
things in nature, as generation and corruption, Or not 5 but let 
us return to enquire what the Globe of the Earth doth. 

SIMPL, I cannot ſuffer my ears to hear it queſtion'd, whether 
generation and corruption be in reram naturd, it being a thing 

», 4-mine Prin. WHIch We have continually befare our eyes, and whereof Ariftotle 

oaks 7"? <4. hath written two whole Books. Bur if you go about to deny the 

ets Paradox Principles of Sciences, and queſtion things moſt manifeſt , who 

mY mane knows not, but that you may prove what yon will, and maintain 
any Paradox? And if you do not dayly lee herbs, plants, ani- 
mals to generate and corrupt, what is it that you do ſee ? Allo, 
do you not continually behold contrarieties contend together, 
and the Earth change into Water, the Water rarn to Air, the 
Air into Fire, and again the Air to condenſe into Clouds, Rains, 
Hails and Storms ? 

SAGR. Yes, we ſee theſe things indeed, and therefore will 
grant you the diſcourſe of Ariſtotle, as to this part of generation 
and corruption made by contraries 3 but if I ſhall conclude by 
virtue of the ſame propoſitions which are granted to Ariſtotle, 
that the Celeſtial bodies themſelves are allo generable and cor- 
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ruptible, aſwell as the Elementary, what will you ſay then ? 

S1iMPL-. I will lay you have done that which is impoſlible to 
be done. 

SAGR. Go to; tell me, Simplicins, are not theſe affeHions 
contrary to one another ? 

SIMPL, Which? | 

SAGR. Why theſe; Altcrable, unalterable; paſlible, * impaſ- * 97 Impatible, 
fible; generable, ingenerable; corruptible, incorruptible ? 

SIMPL. They are moſt contrary. 

SaGR-. Well then, if this be true, and # be alſo granted, 
that Celeſtial Bodies are ingenerable and incorruptible; I prove 
that of neceſſity Caeleſtial Bodies muſt be generable and corru- 
ptible. 

S1MPL- This muſt needs be a Sophiſm. 

SAaGR- Hear my Argument, and then cenſure and reſolve it. PER 
Caeleſtial Bodies, for that they are ingenerable and incorruptible, Pain * apo 
have in Nature their contraries, which are thoſe Bodies that be corruprible , be- 
generable and corruptible ; but where there is contrariety, there nagſs td: ave fv 


: j l generable and in- 
15 alſo generation and corruption 3 therefore Caeeleftial Bodies arc corruprible. 


generable and corruptible. 

SIMPL. Did I not ſay it could be no other than a Sophiſm ? 
This is one of thoſe forked Arguments called Sorite : like that The forked $yte- 
of the Cretan; who ſaid that all Cretans were lyars; but he as giſmcaldzopita 
being a Cretan, had told a lye, in ſaying that the Cretans were ly- 
ars 3 it followed therefore, that the Cretans were no lyars, and 


conſequently that he, 'as being a Cretan, had ſpoke truth : And 
yet 1n ſaying the Cretans were lyars, he had aid true, and com- 


prehending himſelf as a Cretan, he muſt conſequently be a lyar. 
And thus in theſe kinds of Sophiſms a man may dwell to eternity, 
and never come to any concluſion. 

SAGR- You have hitherto cenſured it, it remaineth now that 
you anſwer it, ſhewing the fallacie. 

SIMPL. As to the reſolving of it, and finding out its fallacie, 
do you not in the firſt place ſee a manifeſt contradiQion in it ? 
Celeſtial Bodies are ingenerable and incorruptible ; Ergo, Ccale- 
ſtial Bodies are generable and corruptible. And again, the con- AmonggCelcſtial 
trariety 15 not betwixt the Caleſtial Bodies, but betwixt the E- _ _ v0 
lements, which have the contrariety of the Motions, ſurſum and IE 
adeorſum, and of levity and gravity 3 But the Heavens which move 
circularly, to which motion no other motion is contrary, want 
contrariety, and therefore they are incorruptible. 

SAGR, Fair and ſoftly, Simplicins; this contrariety whereby 
vou fay ſome ſimple Bodies become corruptible, refides it in the 
izme Body which 1s corrupted, or elſe hath it relation to ſome 0o- 
other ? I ſay, if, for example, humidity by which a piece of Earth 

J< 


30 CG. Gariit=us, his Syſteme. 
is corrupted, reſides it in the ſame Earth or in ſome other bodie, 
which muſt either be the Air or Water? I believe you will grant, 
that like as the Motions upwards and downwards, and gravity 
and levity, which you make the firſt contraries, cannot be in the 
ſame SubjeR; ſo neither can moiſt and dry, hot and cold : you 
muſt therefore conſequently acknowledg that when a bodie cor- 
Contraritt gp rupteth, it is occafioned by ſome quality reſiding in another con- 
= = refill trary to its own: therefore to make the Celeſtial Body become 
»ot in the ſame bo- COrraprible, it ſufficeth that there are in Nature, bodies that have 
dy that corrupteth, . _Ontrariety to that Celeſtial body ; and ſuch are the Elements, 
if it be true that corruptibility be contrary to incorruptibility. 
$1MPLI. This {ufficeth not, Sir z The Elements alter and cor- 
rupt, becauſe they are intermixed, and are joyn'd to one another, 
Celeſtial Bodies and ſo may exerciſe their contratiety z but Caleſtial bodies are 
touch, but are not R 
rouchedby the x» (eparated from the Elements, by which they are not ſo much as 
lements, roucht, though indeed they have an influence upon the Elements. 
It is requiſite, if you will prove generation and corruption in Cae- 
leſtial bodies, that you ſhew , that there reſides contrarieties be- 
tween them. 
SAGR- Sec how Iwill find thoſe contrarieties between them. 
The firſt fountain from whence you derive the contrariety of the 
Elements, is the contrariety of their motions upwards and down- 
| wards : it therefore is neceſſary that thoſe Principles be in like 
dares bs F199 manner contraries to each other, upon which thoſe motions de- 
are comrary qua- pend : and becauſe that is moveable upwards by lightneſs, 
lities. and this downwards by gravity, it is neceſſary that lightneſs and 
gravity are contrary to cach other : noleſs are we to believe thoſe 
other Principles to be contraries, which are the cauſes that this is 
heavy, and that light : but by your own confeflion, levity and 
gravity follow as conſequents of rarity and denfity ; therefore 
The ftarsinfinitely rarity and denfity ſhall be contraries : the which conditions or 
cy the ſw- affetions are ſo amply found in CaWlcitial bodies, that you e- 
ance of the reſt of . 
Heevenin denſity, Teeem the ſtars to be onely more denſe parts of their Heaven : 
- andif this be ſo, it followeth that the denſity of the ſtars exceeds 
that of the reſt of Heaven , by almoſt infinite degrees : 
which is manifeſt, in that Heaven 1s infinitely tranſparent , and 
the ſtars extremely opacous ; and for that there are there above 
no other qualities, but more and leſs denſity and rarity , which 
may be cauſes of the greater or leſs tranſparency. There being 
then ſuch contrariety between the Caoleftial bodies, it is neceſſary 
that they alſo be generable and corruptible, in the ſame manner 
as the Elementary bodies are ; or elſe rhat contrariety is not the 
Rarity & denſity cauſe of corruptibility, @c. 
io Colefral bens, or, There 1800 neceſſity either of one or the other , for 


is different from & Franpt , . 
the rarity & den- that denſity and rarity in Caleſtial bodies, are not contraries to 


fity of the elements. each 
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each other, as in Elementary bodies ; for that they depend not 
on the primary qualities, cold and heat, which are contraries; but 
on the more or leſs matter 1n proportion to quantity : now much 
and little, ſpeak onely a relative oppoſition, that is, the leaſt of 
oppoſitions, and which hath nothing to do with generation and 
corruption: '/ a 5 LUVE [1 

SAGR- Therefore affirming, that-denſity and'rarity, whuck a- 
mongſt the Elements ſhould be the cauſe of gravity and levity, 
which may be the cauſes of contrary motions ſurſit#z and:: deor« 
ſam, on-which, again, dependethr the contrarieties for generation 
and corruption 3 it ſufficeth not that they be thoſe denfneſles and 
rareneſles which. under the ſame quantity, or (if you: will) maſs 
contain much or little matter, but it is neceſſary that they be denſ- 
nefſes and. 'rarenefſes. cauted by the primary qualities, hot and 
cold, otherwiſe they would operate nothing at all : but: if ths be 
ſo, Ariſtotle hath deceived us, for that he ſhould have told it us at Atitotle defeBive 
firſt, and fo have left writren that thoſe fimple bodies are 'gene- * eſpgning -> 
xable and corruptible, that are moveable with fimple! motions = ax. _— 
upwards and downwards, dependent on levity and gravity , 'cau- # & corwprible. 
led by rarity and denſity, made by much or little matter , by | 
reaſon of heat and cold 3; and not to have ſtaid at the ſimple mo- 
tion ſurſum and deorſume : for aſſure you that to the making 
of bodies. heavy or light, whereby they come to be moved with 
contrary motions, any kind of denfity and rarity ſufficerh, whe- 


ther it proceed from heat and cold, or what elſe you pleaſe; for 
heat and cold have nothing;to do ir: thio-affair-: and :you ſhall 


upon experiment find, that a red hot iron, which you muſt grant 
to have heat, weigheth as much, and moves in the ſame manner 
as when it is cold. But to overpaſs this alſo, how know you but 
chat Ccolecſtial rarity and denfity depend on heat and cold ? 
SIMPL. I know it, becauſe thoſe qualities are not amongſt 
C celeſtial bodies, which are neither hot nor cold. 
SALv- Lice weare again going about to engulph our ſelves in 
Ss , abottomleſs ocean, where there is no getting to ſhore ; for this 
15 a Navigation without Compaſs, Stars, Oars or Rudder : ſo that 
it will follow either that we be forced to paſs from Shelf to Shelf, 
or run on ground, or to ſail continually in danger of being loſt. 
Therefore, if according to your advice we ſhall proceed in our 
main deſign, we muſt of neceſſity for the preſent overpaſs this 
general conſideration, whether dire& motion be neceſſary in Na- 
ture, and agree with ſome bodies ; and come to the particular 
demonſtrations, obſervations and experiments 3 propounding in 
the firſt place all thoſe that have been hitherto alledged by Ar 
ſtotle, Ptolomey, and others, to prove the ſtability of the Earth, en- 
deavouring in the next place to anſwer them : and producing in 


the 


. 
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the laſt place, thoſe, by which others may. be perſwaded, that the 
Earth is no leſs than the Moon, or any other Planet to be num- 
bered amongſt natural bodics that move circularly. 

SAGR. I ſhall: the more willingly incline to this, in that I am 

| better ſatisfied with your Archite&onical and general diſcourſe, 
than with that of Ariſtotle, for yours convinceth me without the 
leaſt ſcruple, andthe other at every ſtep croſſeth my way with 
ſome block. And I ſee no reaſon why Simplicivs ſhould not be 
preſently ſatisfied with the Argument you alledg, to prove that 
there can be no ſuch thing in nature as a motion by a right line, 
if we do but preſuppoſe that the parts of the Univerſe are diſpo- 
ſcdin an excellent conſtitution and perfe& order. 

SALVv. Stay a little, good Sagredys, for juſt now a way comes 
into my mind, how I may give Simplicizs ſatisfaGtion, provided 
that he will not be ſo ſtrigly wedded to every expreſſion of A- 
riſtotle, as to hold'it hereſie to recede in any thing from him. Nor 
is there any queſtion to be made, but that if we grant the excel- 
lent diſpoſition and perfe& order of the parts of the Univerſe, 
as to local (cituation, that then there is no other but the circular 
motion, and reſt ; for as to the motion by a right line, I ſee not 
how it can be of uſe for any thing, but to reduce to their natural 
conſtitution, ſome integral bodies, that by ſome accident were re- 
moy'd and ſeparated from their whole, as we ſaid above. 

Let us now conſider the whole Terreſtrial Globe, and enquire 
the beſt we can, whether it, and the other Mundane bodies are to 
conſerve themſelves in their perfe& and natural diſpoſition. Ic 
;s neceſſary to ſay, either that: it reſts and keeps perpetually im- 
moveable in its place ; or elſe that continuing always in its place, 
it reyolves in its {elf ;- or that it turneth about a Centre, moving 

Ariſt.& Prolomey by the circumference of a circle. Of which accidents, both Ari- 
ny rr ſtotle and Ptolomey, and all their followers ſay, that it hath ever 
veable, obſerved, and ſhall continually keep the firſt, that is, a perpetual 
Fay beets reſt in the ſame place. Now, why, I pray:you, ought they not 
al Globe naturally to have: ſaid, that.its natural affeGtion is to reſt immoveable, ra- 
un or ther than to make natural unto it the motion * downwards, with 
wad. * Which motion it never did or ſhall move ? And as to the motion 
*The word is, a by a right line, they muſt grant us that Nature maketh uſe of it 
ry na _ Pao to reduce the ſmall parts of the Earth, Water, Air, Fire, and every 
dreth ſ«rſi#m, other integral Mundane. body to their Whole, when any of them 
agg ey 36 by chance are ſeparated, and ſo tranſported out of their proper 
hors ſenſe, place; if alſo haply, ſome circular motion might not be found 
to be more conyenient to make this reſtitution. In my judg- 

ment, this primary poſition anſwers much better, even according 

to Ariſtotles own method, to all the other conſequences, than 

to attribute the ſtraight motion to be an intrinſick and natural 

principle 
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principle of rhe Elements. Whick is manifeſt , for that if I aske 
the Peripatctick,, if, being of opinion thar Caleſtial bodies are 
1ncorruptibe and eternal , he believeth that the Terreſtial Globe 
is not ſo , but corruptible and mortal , fo that there ſhall come a 
time , when the Sun and Moon and other Stars , continuing their 
beings and operations , the Earth ſhall not be found in the 
World ., but ſhall with the reſt of the Elements be deſtroyed 
and annihilated, I ant certain that he would anſwer me, no : 
therefore generation and corruption 1s in the parts and not in the Righ: Arion 
S 2. 4 | . . with more reaſon 
whole ; and in the partsi'very ſmall and ſuperficial , which are, ,,;,.b4c4 to the 
as it werer, incen{tble in compariſon of the whole maſſe. And pres, thanto the 
becauſe Ariſtotle deduceth generation and corruption from the As Snares 
contrariety. of ſtreight motions, let us remit ſuch motions to the 
parts, which onely change and decay, and to the whole Globe 
and Sphere ot+ the Elements, let us aſcribe either the circular mo- 
tion , or a perpetual confiſtance in its proper place : the only 
affe&ions apr for perpetuation , and maintaining of perfe& order. 
This which is ſpoken of the Earth, may be ſaid with the ſame 
reaſon of Fire , and of the greateſt part of the Air 3 to which 
Elements , the Peripateticks are forced to aſcribe for intrinſical 7% ? wt ed” 
and natural, a motion wherewith they were never yet moved, theſe wy 4 
nor never ſhall be ; andto call that motion preternatural to them, *h* Elements for 
; | | Nataral , with 
wherewith, if they move at all, they do and ever ſhall move. ,;.; 3.7 wwe 
This I ſay , becauſe they afſign to the Air aud Fire the motion were moved, and 
upwards , wherewith thoſe Elentents were never moved , but © fo Preter- 


; , natural with which 
only {ome parts of them, and thoſe were ſo moved onely in or- they atwayes are 


der to the recovery of their perfe& conſtitution , when they were 4 
out of their natural places 3 and on the contrary they call the 
circular motion preternatural ro them , though they are thereby d 
inceſſantly moved: forgeting, as it ſeemeth, what Ariſtotle oft in- 
culcateth , that nothing violent can be permanent. | 
S1MPp1- Toall theſe we have very pertinent anſwers , which $ble experi- 
1 for this time omit, that we may come to the more particular 7%: '9 be prefer- 
b X , red to humane 
reaſons, and ſenſible experiments , which ought in conclufion to Arguments, 
be oppoſed, as Ariſtotle ſaith well, to whatever humane reaſon 
can preſent us with. 
SAGR- What hath been ſpoken hitherto , ſerves to clear up 
unto us which of the two general diſcourſes carrieth with it moſt 
of probability , I mean that of Ariſtotle , which would perſwade 
us, that the ſublunary bodies are by nature generable, and corru- 
ptible, @&*c. and therefore moſt different from the eſſence of Cae- 
leſtial bodies, which are impaſſible, ingenerable, incorruptible, 
ec. drawn from the diverſity of ſimple motions ; or elſe this of 
Salvia:us , who ſuppoſing the integral parts of the World to be 
dilpoled in a perfe& conſtitution , excludes by neceſſary conſe- 
E quence 
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quence the right. or ſtraight motion of ſimple natural bodies, as ! 
being of no ule in nature, and eſteems the Earth it ſelf alſo to 
be one of the Caleſtial bodies adorn'd with all the prerogatives 
that) agree with them ; which laſt diſcourſe is hitherto much 
more likely, in my judgment, than that other. Therefore re- 
ſolve, Simplicins, to produce all the particular reaſons, experi- | 
ments and obſervations, as well Natural as Aſtronomical, that 
may ſerve to perſwade us that the Earth differeth from the Coc- 
leſtial - bodies, is immoveahble, and ſituated in the Centre of the 
World, and what ever elſe excludes its moving like to the Planets, 
as Jupiter or the Moon, &vc. And Salviatus will be pleaſed to | 
be ſacivil as to anſwer to them one by one: | 

S1MPL- See here for a begining, two moſt convincing Argu- | 
ments to. demonſtrate the Earth to be moſt different from rhe 
Caleſtial bodies. Firſt, the bodies that are generable, corru- : 
ptible, alterable, &c. are quite different from thoſe that are in- * 
generable, incorruptible, unalterable, e&c. But the Earth is ge- 
nerable, corruptible, alterable, &xc. and the Caleſtial bodies in- © 
genexabl]e, incorruptible, unalterable, &-c. Therefore the Earth . 
15 quite different from the Coeleſtial bodies. 

© SAGR- By your firſt Argument you ſpread the Fable with the | 
{ame Viands, which but juſt now with much adoe were voided. 

_ $1MPL-: Hold a little, Sir, and take the reſt along with you, 
and then tel] me if this be not different from what you had be- 
fore. In-the former, the Minor was proved 4 priori,% now you ſee 
it proved 4 poſtertori + Judg then if it be the ſame. I prove the 
Mingr xherefore (the Major being moſt maniteſt ) by ſenfible ex- 
perience, which ſhews us that in the Earth there are made conti- 
nual generations, corruptions alterations, &*c. which neither our 
ſenſes, nor the traditions or memories of our Anceſtors, ever ſaw 
an inſtance of in Heaven 3 therefore Heaven is unalterable, &c. 

_— immut4- 1nd the Earth alterable, ec. and therefore different from Hea- 
e, becauſe there Ne : 
neverwas any mus VEN» L take my ſecond Argument from a principal and eſſential 
ration ſeen init. accident, and it 1s this. That body which is by its nature ob- 
ym m_—_ (cure and deprivedof light, is divers from the luminous and ſhi- 
ho theſe which ning bodies 3 but the Earth is obſcure and void of light , and the 
«re by nature ob- Celeſtial bodies ſplendid , and full of light 3 Ergo, &&c. Anſwer 
hk to theſe Arguments firſt , that we may not heap up too many, 

and then I will alledge others. 

SALV- As to the firſt, the ſtrefſe whereof you lay upon ex- 
perience, I deſire that you would a little more diſtin&ly produce 
me the, alteration which you ſee made in the Earth, and not in 
Heaven 3 upon which you call the Earth alterable, and the Hea- 
vens not ſo, | | 

| SIMPL. 1 ſee in the Earth, plants and animals continually ge- 


nerating 
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nerating and decaying winds, rains, tempeſts, ſtorms ariſing ; and 
in a word, the aſpe& of the Earth to be perpetually metamorpho- 
ſing 3 none of whi ch mutations are to be diſcern'd in the Coleſtial 
bodies; the conſtitution and figuration of which 1s moſt punRu- 
ally conformable to that they ever were. time out of mind; without 
the generation of any thing that is new , or corruption of any thing 
that was old. | 

SALy- Butif you content your ſelf with theſe viſible , or to 
ſay better, ſeen experiments , you muſt conſequently account 
China and America Caleſtial bodies , for doubtleſſe you never 
beheld in them theſe alterations which you ſee here in Italy, and 
that therefore according to your apprehenſion they are inal- 
terable. 

SIMPL. Though I never did fee theſe alterations ſenſibly in 
thoſe places , the relations of them ' are not to be queſtioned ; 
beſides that , cum eadem fit ratio totins » © partinm , thoſe 
Countreys, being a part of the Earth , as well as ours, they 
muſt of neceſlity be alterable as theſe are. | 

SALV. And why have you not , without being put to believe 
other mens relations , examined ,and obſerved thoſe alterations 
with your own eyes ? Ft. 

S 1 MPL- Becauſe thoſe places , beſides that they are not ex- 
poſed to our eyes, are ſo remote ,; that our fight cannot reach 
ro comprehend therein ſuch like mutations. . | 

SALV.: See, now, how you have unawares diſcovered the falla- 
cy of your Argument 3 for, if you ſay that the alterations that 


are ſeen on the Earth neer at hand, cannot; by reaſon of the too 
great diſtance, be ſecn in America , much leſſt can you ce them 
in the Moon , which is ſo many -hundred times more remote : 
And if you believe the alterations in Mexico upon the report of 
thoſe that come from thence , what intelligence have you from 
the Moon , tg aſſure you that there is no ſuch alterations in it ? 
Therefore, from your not ſeeing any alterations in Heaven, 
whereas, if there were any ſuch , you could not ſee them by rea- 
lon of their too great diſtance , and from your not having intel- 
ligence thereof , in regard that it cannot be had , you ought not 
to argue , that there are no ſuch alterations; howbeit, from the 
{ſeeing and obſerving of them on Earth, you well argue thar 
therein (uch there are. 

S1IMP1. I will ſhew io great mutations that have befaln on 
the Earth ; that if any (uch had happened in the Moon , they 
might very well have been obſerved here below. We find in | 
very antient records , that heretofore at the Streights of Gibraltar, " ac gr 
the two great Moantains Abila, and Calpen, were continued to- ſeparation of Abi 
gether by certain other leſſe Mountains , which there gave check | 4d Calpen. 
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to the Ocean : but thoſe Hills, being by ſome caule or other ſe- | 

ated, and a way being opened for the Sea to break in, it made | 
{auch an inundation, that it gave occafion to the calling of it fince 
the Mid-land Sea : the greatne(s whereof conſidered, and the di- 
vers aſpe&s the ſurfaces of the Water and Earth then made, had it 
been beheld afar off, there is no doubt but ſo great a change | 
might have been diſcerned by one that was then in the Moon ; | 
as alſo to us inhabitants of the Earth, the like alterations would ' 
be perceived in the Moon ; but we find not in antiquity, that: e- 
ver there was ſuch a thing ſeen; therefore we have no cauſe to 
ſay, that any of the Cceleſtial bodies are alterable, &xc. 

SALv- That fo grear alterations have hapned in the Moon, I | 
dare not ſay, but for all that, I am not yet certain but that ſuch ; 
changes might . occur 3 and becauſe ſuch a mutation could onely : 
repreſent unto us{ome kind of variation-between the more clear, : 
and 'more obſcure -parts -of- the-Moon, 1 know not whether we * 
have had on Earth'obſervant Selenographers, who have for any | 
conſiderable number of years, inſtruged us with ſo exaQt Seleno- | 
graphys as that we ſhould confidently conclude, that there hath | 
no ſuchchanpe hapned in the face of the Moon 3 of the figura- 
tion of which I find no more particular deſcription, than the fſay- 
ing of ſome, that it repreſents an humane face ; of others, that 
it is like the muzle of a Lyons and of others, that it is Cain with 
a bundle of thorns on his back'-*- therefore, to ſay Heaven is un- | 
alrerable, becauſe that in theMoon,or other Ccaleſtial bodies, no 
ſuch alterations are ſeen, as difcover themſelves on Earth, is a bad 
lation, and concludeth nothing. 

SAG Kk+- Aud cthere is another odd kind of fcruple in this Argu- 
ment of Simplicizs, running in my mind, which I would gladly 
have anſwered ; therefore I demand of him, whether the - Earth 
before the Mediterranian inundation was generable and corrupri- 
ble, or elſe began then fo to be ? 

StMPL- It was donbtleſs generable and corruptible alſo be- 
fore that trme; but that wasſo vaſt a mutation , that it mighr | 
have been obſerved as far as the Moon. 

SAGR. Go to; if the Earth was generable and corruptible 
before that Inundation, why may not the Moen be {ſo like- 
wiſe without ſuch a change? Or why ſhould that be neceſſary 
in the Moon, which importeth nothing on Earth ? 

 Sarv. Itisa ſhrewd queſtion :: ButI am doubtfull that Simr- 
plicins a little altereth the Text of Ariſtotle, and the other Peri- 
pateticks, who ſay, they hold the Heavens unalterable, for that 
they ſee therein no one ſtar generate or corrupt, Which is proba- 
bly a leſs part of Heaven, than a City is of the Earth, and yet 
innumerable of theſe have been deſtroyed, ſo as that no mark of 
them hath remain'd. SaGR 
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SAGR- I verily believed otherwiſe, and conceited that Sim- 
plicius diſſembled this expoſition of the Text, that he might not 
charge his Maſter and ConleRators, with a notion more abſurd 
than the former. And what a folly it 1s to ſay the Coleſtial 
art is unalterable, becauſe no ſtars do generate or corrupt there- 
in? What then? hath any-one ſcen a Terreſtrial Globe corrupt,and 
another regenerate in its place? And yet is it not on all hand: 
granted'by Philoſophers, that there are very few ſtars-in Heaven 
leſs thati'the' Earth, but very many that are-much bigger ? So ; | 
that for/aRar in Heaven to corrupt, wonld be no leſs than if the z;, mY fag 
whole Terreſtrial Globe ſhould be deſtroy'd. Therefore, if for corrupt, than for 


the trueproof of generation and corruption in the Univerfe, it be ; ger Torre 


neceſfary that fo vaſt bodies as'a tar, ' muſt carrupt and/regene= 
rate, you anay fatisfte your ſelf and ceaſe your opinion; for 
aſſure-you; that you ſhall never ſee the Terreſtrial Globe or any 
other” mtegtal body of the World, to corrupt'or degay{o;' that 
having been'beheld by us for ſo many years paſt, ina fhould'fo 
diffolve;/#9 tot to leave any footſteps of them.'' 11168 © +, 
SAT v Bit to' give Simplicius yet fuller ſartisfaQion,' and to 
reclaim hint, 1f poſſible, from his error 3 1 affirm, that we-have in | 
our age new accidents and obſeryations, and ſuch, that 1 queſtion _ bes opiate, 
not inthe leaſt, butif Ariftotle were now-alive, they would-make 4id he ſee the no- 
him change his opinion 3 'which may be 'cafily (colle&ed from'ithe **** of On gee 
very manrierof his difcoufing' : For, when he writetl that he e- + + 
ſteemeth the Heavensinalterable;' 8c. becauſe no new'thibg' was 
ſeen to be begot therein, or any old to be diffolved, he ſeems itn- 
phcitely to himt unto us, that when he ſhould ſee any fuch'acci- 
dent, he-would hold the contrary 3/-and- confront; as indeed it js 
meet, ſenſible experiments to natural reaſon: : for had he nor 
made any reckoning of the ſenſes,” he would not then from the 
not ſceing of any ſenſible mutation; have argued immutability. 
S1MP1-' Ariſtotle deduceth his principal Argument 4 priorz, 
ſhewing the -neceflity of the inalterability of Heaven by natural, 
manifeſt and clear principles 3 and then ftabliſheth the ſame 2 po- 
ſteriori, by ſenſe, and the traditions of the antients. [1, 
Saly- This you fpeak of is the Method he hath obſerved in 
delivering his Do&rine , but I do not bethink ir yet to be that 
wherewith he invented it 3 for I do believe for certain, that he 
firſt procured by help of the ſenſes , ſuch experiments and obſer- 
vations as he could, to aſſure him as much as it was poſſible, of the The cerrainty of 
concluſion, and that he'afterwards ſought out the means how to _— 
demonſtrate it : For this is the uſual courſe in demonſtrative Scien- werbs4 ro find the 
ces , and the reaſon thereof is , becauſe when the concluſion is 4-m0n#ration, 
true , by help of reſolutive Method,one may hit upon ſome pro- 
pofition before demonſtrated , or come to ſome principle known 


per 
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per ſe 3 but if the concluſion be falſe , a man may proceed z7 in- 
fenitum , and never meet with any truth already known ; but ve- 
ry oft he ſhall meet with ſome impoſlibility or manifeſt abſurdi- 
uy ok pn ty. Nor need you queſtion but that Pythagoras along time be+ 
+ Oratact 3b fin he found the demonſtration for which he offered the Heca- 
4 © hu which tomb , had been certain, that the fquare of the fide ſubtending 
the right angle in a mo triangle , was equal to the ſquare of 
the other two ſides : and the certainty of the conclufion condu- 
ced not a little to the inveſtigating of the demonſtration , un+ 
derſtanding me alwayes to mean in demonſtrative Sciences. But 
what ever was the method of Ariſtotle , and whether his arguing 4 
' priori preceded ſenſe 2 poſterior; , or the contrary .it ſufficerh that 
the ſame Ariſtotle preferreth (as hath been oft ſaid) ſenſible ex- 
iments; before all diſcourſes ; beſides, as to the Arugments 4 
priori: their force. hath been already examined. Now. returning 
to my,/Purpolſed matter, I fay, that the things 1n our .times dif* 
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covered in the Heavens,are, and have been ſuch, that they may + 


give abſolute ſatisfaQion to all Philoſophers ; foraſmuch as in 

the particular bodies,' andin the univerſal expanfion of Heaven, 

there-haye- been, - and are continually, ſeen juſt ſuch accidents as 

we call generations and corruptions , being that excellent A+ 
 ſRronomers. have obſerved. many Comets generated and diſſolved 

in parts.higher than the Lunar Ocb, befides the two new Stars, 

New ſtar: diſeo- Anud 1572 , and Anno 1604 , without contradiction much higher 
vered in Heaven. than all.the Planets 3 and in the face of the Sun it ſelf, by help 
Spots generate a#d Of the Teleſcope , . certain denſe and obſcure ſubſtances , in ſem- 


diffolve in the | | 
be Fun, y blanee very like to the foggs about the Earth, are ſeen to be 


produced and dittolved 3 and many of theſe are ſo vaſt, that 
they- far exceed; not only the Mediterranian Streight , but all 
ſow ipots ave. Aﬀrica and Afra allo, Now if Ariſtotle. had ſeen theſe things, 
ogger 169 42> what think you he would have ſaid , and done Simplicins ? 
S1MPL- I know not what Ariſtotle would have done or ſaid, 
that was the great Maſter of all the Sciences , but yet I know in 
part , what his SeQators do and ſay , and ought to do and (ay, 
unlefſe they would deprive themſelves of their guide, leader, and 
Prince in Philoſophy. As to the Comets, are not thoſe Modern 
Aſtronomers , who would make them Celeſtial, convinced by 
* Aſtroxomers con- the * Antz-Tycho, - yea, and overcome with their own weapons, I 
Tong #7 Ati Ty- mean by way of Paralaxes and Calculations , every way tryed, 
concluding at the laſt in favour of AriStotle , that they are all 
Elementary ? And this being overthrown, which was as it were 
their foundation, have theſe Novelliſts any thing more where- 
with to maintain their aſſertion ? | 
SAaLv. Holda little , good Simplicius , this modern Author, 
what ſaith he to the new Stars , Anno 1572, and 1604 , and to 
the 
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the Solar ſpots ? for as to the Comets , I for my own particular 
little care to make them generated under or above the Moon; 
nor did I ever put much ſtrefſe on the loquacity of Tycho; nor 
am I hard to believe that their matter 15 Elementary , and that 
they may elevate (ſ{ublimate) themlelves at their pleaſure, with- 
out meeting with any obſtacle from the impenetrability of the 
Pertpatetick Heaven , which I hold to be far more thin, yielding, 
and ſubtil than our Air; and as to the calculations of the Pa- 
rallaxes, firſt, the uncertainty whether Comets are ſubje& to 
ſuch accidents, and next , the inconſtancy of the obſervations, 
upon which the computations are made , make me equally ſuſ- 
pe& both thoſe opinions : and the rather, for thar I ſee him Ani-Tycho wr: 
you call Anti-Tycho, ſometimes ſtretch to his purpoſe, or elſe feb Aſtronomical 
reze& thole obſervations which interfere with his defign. (0014s by Dis 
SIMPL. As to the new Stars, Anti-Tycbo extricates himſelf ”* * _ 
finely in three or four words ; ſaying, That thoſe mo- 
dern new Stars are no certain parts of the Celeſtial bodies, and 
that the adverſaries, if they will prove alteration and genera- 
tion in thoſe ſuperior bodies, muſt ſhew ſome mutations that 
have been made in the Stars deſcribed fo many ages paſt, of 
which there is no doubt but that they be Ccaleſtial bodies , 
which they can never be able to do : Next, as to thoſe mat- 
ters which ſome affirm, ro generate and diffipate in the face of 
the Sun, he makes no mention thereof; wherefore I conclude, 
that he believed them ficious, or the illuſions of the Tube, or 
at moſt, ſome petty effe&s cauſed by the Air, and in brief, any 
thing rather than matters Caleſtial. 
SALV. But you, Simplicizs, what anſwer could you give to 
the- oppolition of theſe importunate ſpots which are ſtarted u 
to diſturb the Heavens, and more than that, the Peripatetick 
Philoſophy ? It cannot be but that you, who are ſo reſolute a 
Champion of it, have found ſome reply or ſolution for the 
{ame, of which you ought not to deprive us. 
SIMPL. I have heard ſundry opinions about this particular. 
One ſaith : « They are Stars which in their proper Orbs, like as As 
: undry opinions 
* Verus and Mercury, revolve about the Sun, and in paſſing un- touching the (Sola 
« der it, repreſent themſelves to us obſcure ; and for that they (þ*:*- 
**are many, they oft happen to aggregate their parts together, 
«and afterwards ſeperate again. Others believe them to be 
<gerial impreſſions; others, the illuſions of the chryſtals; and 0- 
< thers, other things : But incline to think, yea am verily per- 
* {waded, That they are an aggregate of many ſeveral opacous 
« bodies, as it were caſually concurrent among themſelves. And 
* therefore we often ſee, that in one of thoſe ſpots one may 
* number ten or more ſuch (mall bodies , which are of Irregu- 
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« Jar figures, and ſeem to us like flakes of ſnow, or flocks of 
« wooll, or moaths flying : they vary ſite amongſt themſelves, 
« 2nd one while ſever, another while meet, and moſt of all be- 
« neath the Sun, about which, as about their Centre, they con- 
<« tinually move. But yet, muſt we not therefore grant, that 
« they are generated or diſſolved , but that at ſometimes they are 
« hid behind the body of the Sun, and at other times, though 
«remote from it, yer are they not ſeen for the vicinity of the 
« ;:mmeaſurable light of the Sun ; in regard that in the eccentrick 
« Orb of the Sun , there 1s conſtituted, as it were, an Onion, com- 
« poſed of many folds one within another , eachof which, bein 
» The Original © * ſtudded with certain ſmall ſpots, doth move 3; andalbeit rheir 
prans emer cir! « motion at firſt ſeemeth inconſtant and irregular, yet neverthe- 
Poe] nc ©<lefſe, it is Caidat laſt , to be obſerved that the very ſame ſpots, 
on , ( miſtaking &« 45 before, do within a determinate time-return again. This 
oy 0447 mage ſeemeth to me the fitteſt anſwer that hath been found ro aſligne 
Tempeſtato,) ren- a reaſon of that ſame appearance, and withal to maintain the 
_ incorruptability and ingenerability of the Heavens 3 and if this 
fignifieth a violene doth not ſuffice 3 there wants not more elevated wits, which will 
may bong? of give you other more convincing. | 
a Ship. Saty- If this of which we diſpute , were ſome point of Law, 
in natwral Sci of other part of the Studies called Humanity , wherein there is 
ences, the art 0 k - : , : R 
Oratory i of no NEITher truth nor falſhood , if we will give ſufficient credit to 
force, the acuteneſſe of the wit, readinefle of anſwers, and the gene- 
ral practice of Writers , then he who moſt aboundeth in theſe, 
makes his reaſon more probable and plauſible ; but in Natural 
Sciences, the coucluſions of which are rrue and neceflary, and 
wherewith the judgment of ' men hath nothing todo, one is to 
be more cautious how he goeth about to maintain any thing that 
is falſe; for a man but of an ordinary wit , if it be his good for- 
tune to be of the right ſide , may lay a thouſand Demoſthenes and 
a thouſand Ariſtotles at his feet. Therefore reze& thoſe hopes 
and conceits , wherewith you flatter your ſelf, that there can be 
any men ſo much more learned , read, and verſed in Authers, 
than we , that 1n deſpite of nature , they ſhould be able to 
make that become true , which is falſe. And ſeeing that of all 
the opinions that have been hitherto alledged touching the eſ- 
{ence of theſe Solar ſpots, this inſtanced in by you, 1s in your 
judgment the trueſt , it followeth {if this be ſo) that all the reſt 
are falſe; and to deliver you from this alſo , which doubtlefle is a 
molt falſe Chimera , over-paſling infinite other improbabilities 
that are therein, I ſhall propoſe againſt it onely two experiments; 
Yoo pars oneis, that many of thole ſpots are ſeen to ariſe in the midſt of 
proveth the Solar the Solar ring , and many likewiſe to difſolve and vaniſh at a great 


=_ AY diſtance from the circumference of the Sun ; a neceflary Argu- 
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ment that, they generate and diſſolve; forit without generating 
or corrrupting, they ſhould appear there by onely local motion, 
they would all bc icen to enter; andapals out by the extreme cir- 
camference. The other obſervation to ſuch as are not ſituate in Fc anon w_ 
the loweſt degree of ignorance in PerſpeCive, by the mutation the jþ-ts are conti- 
of the appearing figures, and by the apparent mutations of the She "x voay 
velocity of motion is neceſſarily concluding , that the ſpots are 
contiguous tO the body of the Sun, and that touching its luperti- 
cies, they move either with it or upon 1t, and that they in ng wile 
move in circles remote from the ſame. The motion proves The moins of the 
it, which towards the circumference of the Solar Circle, fpots towards the 
a + þ circumference of 

appeareth very ſlow, and towards. the midſt, more ſwift; the fi- ;he $7,» azpears 
gures of the {pots confirmeth it, which towards the circumference Pw. 
appear exceeding narrow 1n compariſon of that which they ſeem as hog 
to be in the parts nearer the middle; and this becauſe in the row rowards rhe 
mid(t they are {cen in their full luſter, and as they truly bez and «3-2. 200vtl þ 
towards the circumference by reaſon of the convexity of the glo- why. 
bous ſuperficies, they ſeem more compreſſl'd : And both theſe 
dimiautions of figure and motion,.to ſuch as know how to ob{grve 
and calculate them exaQtly, preciſely anſwer to that which ſhould 
appear, the ſpots being contiguous to the Sun, and differ irrecon- 
cileably from a motion in circles remote, though but for ſmal 
intervalls from the body of the Sun 3: as hath been diffuſely de- 2; "2 Hee 

; . d ader this word 
monſtrated by our * Friend, in his Letters abqut the Solar {pots, r;jed, as alſo rhar 
to Marcus Velſerus. It may be gathered from the ſame muta- of 4c4demick, - 
rion of figure, that none of them are ſtars, or other bodies of Galilens ——_ 
ſpherical figure; for that amongſt all figures the ſphere neyer conceals himſelf 
appearcth compreſled, nor can ever be rcpickcutgd but onely per- 73 wa Gn 
fealy round ; and thus in caſe any paiticular ſpot were a round * 
body, as all the ſtars are held to be, the ſaid roundneſs would as 
well appear in the midſt of the Solar ring, as when the ſpot is near 
the extreme. : whereas, its {o great compreſſion, and ſhewing its 
ſelf ſo ſmall towards the extreme, and contrariwile, {patious and 
large towards the middle, afſureth us , that theſe ſpots are flat 
plates of ſmall thickneſs. or depth, in compariſon of their length andy 6 
and breadth. Laſtly, whereas you ſay that the ſpots after their 5»r far like rhin 
determinate periods are obſerved to. return to their former aſpe&, Dm 
believe it not, Simplicizs, for he that told you ſo, will deceive 
you ; and that I ſpeak the truth, you may obſerve them to be hid 
in the face of the Sun far from the circumference; nor hath your 
Obſervator told you a word of that compreſſion, which neceſſa- 
rily argueth them to be contiguous to the Sun. That which he 
tells you of the return of the ſaid ſpots, is nothing elſe but what 
1s read in the forementioned Letters, namely, that ſome of them 
may ſometimes ſo happen that are of ſo long a duration, that 


they 
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they cannot be diſſipated by one ſole converſion about the Sun, 
which is accompliſhed in leſs than a moneth. 
S1MPL- LI, for my part, haFe not made either ſo long, or ſo 
exaCt obſervations, as to enable me to boaſt my ſelf Maſter of the 
Quod e$t of this matter : but I will more accurately conſider the 
ſame, and make tryal my ſelf for my own fatisfation, whether I 
can reconcile that which experience ſhews us, with that which 
Ariſtotle teacheth us 3 for it's a certain Maxim, that two Truths 
cannot be contrary to one another. 
Sarv- If you would reconcile that which ſenſe ſheweth you, 
One camer (ſaith With the ſolider Dodrines of Ariſtotle, you will find no great dif- 
Ariſtotle ) ſpeak, ficulty in the undertaking ; and that ſo it 1s, doth not Ariſtotle 
TS ſay, that one cannot treat confidently of the things of Heaven, 
its greet diftance, by reaſon of their great remoteneſs ? 
S1MPL- He expreſly faith fo. 
Ariſtodle prefers SALV- And doth he not likewiſe affirm, that we ought to pre- | 
ſenſe before raiv- fer that which ſenſe demonſtrates, before all Arguments, though 
cinatioh, - 6 4 
in appearance never ſo well grounded ? and ſaith he not this 
without the leaſt doubt or hz(itation ? 
S1MPL- He doth fo. 
Satv. Why then, the ſecond of theſe propofitions, which are 
Its 4 4:Rrinemers Both the dodrine of Ariſtotle, that ſaith, thar ſenſe is to take 
agreeing. with A- place of Logick, is a do&rine much more ſolid and undoubted, 
rnnasd yo you than that other which holdeth the Heavens to be unalterable 3; and 
able, than that therefore you ſhall argue more Ariſtotelically, ſaying, the Hea- 
_—_ Rds | vens are alterable, for that ſo my ſenſe telleth me, than if you 
' ſhould ſay, the Heavens are ualterable, for thar Logick ſo periwa- 
F : ded AriStotle. Furthermore, we may diſcourſe of Ccaleſtial mat- 
# = Tone of. ters much better than Ariſtotle ; becauſe, he confeſling the know- 
courſe better efca- ledg thereof to be difficult to him, by reaſon of their remoteneſs 
= oy yy ris from the ſenſes, he thereby acknowledgeth, that one to whom 
ſelf the ſenſes can better repreſent the ſame, may philoſophate upon 
them with more certainty. Now we by help of the Teleſcope, 
are brought thirty or forty times nearer to the Heavens, than ever 
Ariſtotle came ; fo that we may diſcover in them an hundred 
things, which he could not ſee, and amongſt the reſt, theſe ſpots 
in the Sun, which were to him abſolutely inviſible ; therefore 
we may diſcourſe of the Heavens and Sun, with more certainty 
than Ariſtolte. 
SAGR- Lice into the heart of Simplicins, and know that he is 
much moved at the ſtrength of theſe ſo convincing Arguments 3 
but on the other fide, when he conſfidereth the great authority 
which Ariſtotle hath won with all men, and remembreth the great 
number of famous Interpreters, which have made it their bufineſs 
£0 explain his ſenſe ; and ſeeth other Sciences, ſo neceſſary and 
profitable 
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profitable to the publick, to build a great part of their eſteem 
and reputation on the credit of Ariſtotle he 1s much puzzled and 
perplexed : and methinks I hear tum ſay, To whom then ſhould 
we repair for the decifion of our controverſies, if Ariſtotle were 
removed from the chair ? What other Author ſhould we follow 
ia the Schools, Academies and Studies ? What Philoſopher hath 
writ all the parts of Natural Philoſophy, and that ſo methodically 
without omitting ſo much as one ſingle concluſion ? Shall we then 
oyerthrow. that Fabrick under which ſo many paſſengers find 
ſhelter ? Shall we deſtroy that Aſy!um, that Prytaneum, where- 
in {o many Students meet with commodious harbour , where 
without. expoſing themſelves to the injuries of the air, with the 
onely turning over of a few leaves, one may learn all the ſe- 
crets of Nature ? Shall we diſmantle that fort in which we are 
ſafe from: all hoſtile aſſaults ? But I pitie him no more than I do 
that Gentleman who with great expence of time and treaſure, 
and the help of many hundred artiſts , erects a very ſumptu- 
ous Pallace, and afterwards beholds it ready to fall, by reaſon 
of the bad foundation z' but being extremely unwilling to ſee 
the Walls iript which are adorned with ſo many beautifull 
Pictures 3 or to ſuffer the columns to fall, that uphold the ſtate- 
ly Galleries ; or the gilded roofs, chimney-pieces , the freizes, 
the corniſhes -of marble, with ſo much coſt ere&ed, to be rui- 
ned ; goeth about with girders, props, ſhoars, butteraſles, to pre- 
vent their ſubverſion. 

SALVv. But alaſ(s, Simplicius as yet fears no ſuch fall, and 
I would undertake to ſecure him from that miſchief at a far 
leſs charge. There is no danger that ſo great a multitude of 
(ubtle and wiſe Philoſophers, ſhould ſuffer themſelves to be 
HeGor'd by one or two, who make a little bluſtering 3 nay, 
they will rather , without ever turning the points of their pens 
againſt them , by their ſilence onely render them the obze& of 
univerſal ſcorn and contempt. Itis a fond conceit for any one 
to think to introduce new Philoſophy, by reproving this or that 
Author : it will be firſt neceſſary to new-mold the brains of 
men, and make them apt to diſtinguiſh truth from falſhood. A 
thing which onely God can do. But from one diſcourſe to another 
whither are we ſtray'd? your memory muſt help to guide me into 
the way again. 

SIMPL. I remember very well where we left. We were 
upon the anſwer of Anti-Tycho, to the objeQions againſt the 
1mmutability of the Heavens, among which you inſerted this 
of the Solar ſpots, not ſpoke of by him ; and I believe you 
- cy ro examine his anſwer to the inſtance of the New 
SEATrs:; 


F 2 SALy: 


43 


The Declamatioy 
of Simplicius, 


Peripatetick. Phi] 


ſp y wnchange- 


44 G. Gar1t us, bis Syſteme. 


SAaly-. Now [I remember the reſt, and to proceed, Methinks 
there are ſome things in the anſwer of Anti-Tycho, worthy of 
reprehenſion. And firſt, if the two New Stars, which he can do 
no leſs than place in the uppermoſt parts of the Heavens, and 
which were of a long duration, but finally vaniſhed,'give him no 
obſtruftion in maintaining the inalterability of Heaven, in that 
they. were not certain parts thereof, nor mutations made in the 
anticnt- Stars, why doth he ſer himſelf ſo vigorouſly. and earneſtly 
againſt the Comets, to baniſh them by all ways trom the Ceele- 
ſtial Regions? Was it not enough that he could ſay of them 
the ſame which he ſpoke of - the New ſtars ? to wit, that in re» 
gard. they were no- certain parts of Heaven, nor mutations made 
in-any-of the Stars , they could no wiſe /prejudice exther Heaven, 
or the Doarine of Ariftotle ? Secondly, I am not very well fatis- 
fied of his meaning 3 when he faith that the alrerations that ſhould 
be granted to be made in the Stars, would be deſtruttive to the 
prerogative of : Heaven 3 namely, its 'incorruptibility,'@&c. and 
this , becauſe the Stars are Celeſtial fabſtances , -as 15 manifeſt 

by. the conſent of every one and yet is nothing tronbled that 
*Extra Stellts, the. famecalterations' ſhould be made * without the Stars in the reſt 
of the -Cooleſtial expanſion. Doth he think that Heaven' is no 
Caleſtial ſubſtance? 1, for my'-part, did believe thar' the Stats 
were called Celeſtial bodies y\'by. reaſon that they were in Hea- 
ven ,..or for that they were made of the ſubſtance of Heaven; 
and yet I thought that Heaven was more Cealeſtial than they; 'n 
like {ptt; as nothing can be ſaid to be more Terreſtrial, or more 
fiery than the Earth or Fire themſelves. And again, in that he ne- 
' ver made any mention of the Solar {pots , -which have been evi- 
_ denbly demonfirated to be produced, and diffolved, and to be 
nees the: $un 3 and th turn either with, or about the ſame , I have 
reaſon to' think thatithis' Author probably did write more for others 
pleafure, than fos: his own ſatisfaftion 3 and this I affirm , foraſ- 
mucl1 as he:having ſhewn himſelf to be skilful in the Mathema- 
ticks ,:11t 1s 1mpoſſible-but that; he ſhould have been convinced by 
Demonſitations , that thoſe ſubſtances are of necefliry contigit- 
ous with the body of the Sun , and are {fo great generations and 
corruptions , that none comparable to them, ever happen in the 
Earth : And if ſach, ſo-many, and ſo frequent be made in the 
very Globe of the Sun, which may with reaſon be held one of the 
nobleſt parts of Heaven, what ſhould make us think that others 
may not happenin the-other:Orbs ? 
pry ard SAGR. LI cannot without great admiration , nay more, deni- 
NG hot 2;,, A of My-underſtanding, hear it to be attributed to natural bodies, 
im the Worlds bo- For a great honour and'perfeQon that they are * impaſſible, im- 


dies than the con- . | : 
wary avalities, Putable, inalterable, &*c. And on the contrary , to hear it to 


* Impartible, . be 
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be eſteemed a great imperfection to be alterable, generable, mu- 
cable, &»c. It 18 my opinion that the Earth is very noble and ad- The Earth very 
mirable, by reaſon of fo many and fo different alterations, mu- — m_y 
tations, generations z @vc. which are inceſſantly made therein ; 0»: wade therew, 
and if without being ſubject to any alteration , it had been all 
one vaſt heap of ſand, or a maſſe of Jaſper, or thatin the time 
of the Deluge , the waters freezing which covered it, it had 
continued an immenfe Globe of Chriſtal , wherein nothing had oe ger unpro- 
ever grown), altered, or changed , I ſhould have eftecmed- it a 5 wore JS 
lump of no benefit -to 'the World, full of idleneffe ;/ and in a rations taken away 
word ſuperfluous, and as if it had never been in nature ; and 
ſhould make the ſame difference m it, as between a living and 
dead creature : The like 1 ſay of the Moon,  Fapiter, and all the 
other Globes of the World. But the more: dive into the cons 
fideration of the vanity of popular diſcourſes}, the more empty 
and ſimple I find them. And what greater folly can there be 
imagined, :than to call Jems, Silver and Gold pretious; and Earth 
and dirt vile? For'do not theſe perforis conſider, that if there The Eerth mvre 
thould be as great aſcaroity of Earth , as there is of Jewels and uy Saeor __ 
pretious metals, there would be:yo Prince, but would gladly give 
a heap of Diamonds and' Rubies,” and many Wedges of Gold, 
to-parchale onely fo much Earth as ſhould ſuffice to plant a Geſfc- 
mine in a little pot, or to'{et thereity a Chine Orange, that he might 
fee it ſprout,” grow up; and bring forth ſo goodly leaves, fo odi- 
riferous flowers, and ſo delicate fruit ? It is therefore ſcarcity and Scarciry and plen- 
plenty that make things .eſteemed-and contemned by the vulgar; 77 ragrig ___ 
who will ſay that ſame is a moſtibeautiful Diamond , for that it cy, vl 
reſembleth a cleer water, and yet will not part with-tt for ten 
Tan of :water : 'Fhele men that fo extol eorruptibility, inalte- Zucorrupribility c- 
rability, e«c.. ſpeak. thus I believe'out of the great defire they ppm gr a 
have to live long, and for fear of death; not conſidering, that ; wit Ah ws 
if men had been immortal , they ſhould have had nothing to do 
m- the World. Theſe deferve to! meet with a Meduſa's head , 74. 4/paragers of 
that would transform them into Statues of Dimond and Faſper, corropiibilicy de- 
that (o they might become more perfe& rhan they are. ig hahah 
SALV. And it may be {ſuch a Metamorphoſts would not be al- 
together unprofitable roi them 3 for Fam of opinion that it is bet+ 
ter not to-dilcourſe at'all, than to argue erronouſly. 
S1MPTt- There is not the leaſt queſtion to be made , but that 
the Earth is much more perfe&, being as it 1s alterable, mutable, 
@vc. than it it had been a maſſe of ſtone 3 yea although it were 
one entire Dizmond, moſt hard and impaſſile. But look how much The Celia be2 
theſe qualifications enoble the Earth , they render the Heavenly EO 


: : dies deſigned to 
bodies again on the other ſide fo much the more imperfe& in ſerve the Earth, 


6 | bat : 4 eed no more but 
which, ſuch conditions would be ſuperfluous 3 in regard that the ,,,,,, 1. 


Cale- 
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Ccleſiial bodies , namely, the Sun, Moon, and the other Stars, 
which are ordained for no other uſe but to {erve the Earth, need 
no other qualities for attaining of that end, ſave onely thoſe of 
light and motion, 

SaGR. How ? Will you affirm that nature hath produced and 
deſigned ſo many vaſt perfeQ and noble Caleſtial bodies , impal- 
ſible, immortal, and divine , to no other uſe but to ſerve the pal- 
ſible, frail, and mortal Earth ?. to ſerve that which you call the 
drofle of the World, and fink of all. uncleannefle ? To what 
purpoſe were the Cceleſtial bodies made immortal, &c. to ſerve a 
frail, &»c. Take away this {ublerviency to the Earth , and the in- 

 numerable multitude of Celeſtial bodies become wholly unuſe- 
OE ON ful, and ſuperfluous , ſince they neither have nor can have any 
changeable epera- mutual operation betwixt themſelves 3 becauſe they are all unal- 
rn #jou £47) © terable, immutable, impaſlible : For it , for Example, the Moon 
; be impaſſible , what influence can the Sun or any orher Star have 
upon her ? it would doubtleſſe have far lefle effe& upon her, than 
that of one who would with his looks or imagination , lignifie a 
piece of Gold. Moreover , it ſeemeth to me, that whilſt the Coe- 
leſtial bodies concurre to the generation and alteration of the 
Earth, they themſelves are alſo of neceſlity alterable ; for other- 
wiſe I cannot underſtand how the application of the Sun or Moon 
to the Earth , to cffe& produQton , ſhould he any other than to lay 
a marble Statue by a Womans fide , and from that conjun&ion to 

expe& children. | 
eAlterability, &&. S1yp1- Corruptibility, alteration, mutation, &*c. are not in 
Ee. the whole Terreſtrial Globe, which as to its whole, is no leſle. eter- 
but in ſome of its nal than the Sun or Moon, bur it is generable and corruptible as ro 
parts: itsexternal parts 3 but yer it is alſo true that likewiſe in them ge- 
neration and corruption are perpetual, and as ſuch require the 
heavenly eternal operations 3 and therefore it is neceſſary that 
the Celeſtial bodies be eternal. | 

SAGR. All this 1s right 3 butif the corrupribility of the ſuper- 
ficial parts of the Earth be nowiſe prejudicial to the eternity of 
its whole Globe , yea, if their being generable, corruptible, alter- 
able, &vc. gain them great ornament and perfeQion , why can- 

Celeſtial bedies not, and ought not you to admit alteration, generation, @c. like- 
—_— Ag wiſe in the external parts of the Celeſtial Globes, adding to 
"  themornament, without taking from them perfeQion , or berea- 
ving them of aQtion ; yea rather encreafing their effe&s , by grant- 
ing not onely that they all operate on the Earth, but that they mu- 
tually operate upon each other , and the Earth alſo upon them 

all 2 

S1MPI- Fhis cannot be , becauſe the generations, mutations, 
xc. which we ſhould ſuppoſe ©. g. in the Moon ; would be vain 
and uſelefle , &» natura nihil fruſtra facit. SAGR- 


I 
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SaGR- And why ſhould they be vain and uſeleſle ? 


S1Mp1- Becauſe we cleerly fee , and feel with our hands, that 7he generation: & 
all generations, corruptions, &ec. made in the Earth, are all ei- manger y 
ther mediately or immediately diretted to the uſe, convenience, « at for the good 
and benefit of man; for the uſe of man are horſes brought forth, f 44» 
for the feeding of horſes, the Earth produceth grafle , and the 
Clouds water itz for the uſe and nouriſhment of man, herbs, corn, 
fruits, beaſts, birds, fiſhes, are brought forth; and in ſum, if 
we ſhould one by one dilligently examine and reſolve all theſe 
things , we ſhould find the end to which they are all direQed, to be 
the neceſlity, uſe, convenience, and delight of man. Now of what 
uſe could the generations which we ſuppoſe to be made in the 
Moon or other Planets, ever be to mankind? unleſle you ſhould 
ſay that there were alſo menin the Moon , that might enyzoy the 
benefit thereof ; a conceit either fabulous or impious. 
SAGR. That in the Moon or other Planets, there are genera- The Xv0x hath 
ted either herbs, or plants, or animals, like to ours, or that there %? £90979 gs of 


R . . things, like as we 
are rains, Winds, or thunders there , as about the Earth, I nei- þayz, wr & ic in- 


ther know, nor believe , and much lefſe, that it is inhabited by #44#4dby mes. 
men : but yet 1 underſtand not, becauſe there are not genera- 

ted things like to ours , that therefore it neceſſarily followeth, 

that no alteration 13 wrought therein , or that rhere may not be | 

other things that change, generate, and diflolve > which are not 7 the Mon may 
one]y different from ours , but exceedingly beyond our imagina- dd med 


; ; : things different 
tion, andin a word, not to be thought of by us. And if, as 1 fromour:. 


am certain, that one born and brought up in a ſpatious Forreſt, 

amongſt beaſts and birds, and that hath no knowledg at all of the 

Element of Water , could never come to imagine another World 7; + jad wt 

to be in Nature , different from the Eatth , full of living crea- +4r4 of che Ele- 
F , R k ment of Water » 

wres, which without legs or wings ſwiftly move , and not upon ,,,,4 ,:,., fancy 

the {urface onely , as beaſts do upon the Earth , but in the very t himſelf Ship: 

bowels thereof ; and not onely move , but alſo ſtay themſelves TW 

and ceaſe to move at their pleature , which birds cannot do in the 

air; and that moreover men live therein, and build Palaces and 

Cities , -and have ſo great convenience in travailing , that without 

the leaſt trouble , they can go with their Family, Houſe, and 

whole Cities, to places far remote , like as I ſay, I am certain, 

luch a perſon, though of never ſo piercing an imagination , could 

never fancy to himſelf Fiſhes, the Ocean, Ships, Fleets, Arma- ' 

do's at'Sea 3 thus, and much more eaſily, may it happn , that in 

the Moon , remote from us by ſo great a ſpace , and of a ſub- 

ſtance perchance very different from the Earth , there may be mat- 

ters, and operations, not only wide off , but altogether beyond 

all our imaginations, as being ſuch as have no reſemblance to 

ours, and therefore wholly inexcogitable,in regard, that what we 
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imagine to our ſelves, muſt neceſſarily be either a thing already 
ſeen, or a compoſition of things, or parts of things ſeen at ano- 
ther time'; for ſuch are the Sphinxes, Sirenes, Chimera's, Cen- 
taurs, XC, 

SALv-. I have very often let my fancy ruminate upon thele ſpe- 
culations, and in the end , have thought that I had found ſome 
things that ncither are nor can be 1n the Moon ; but yet I 
have not found therein any of thoſe which I believe are , and may 
be therc, ſave onely in a very general acceptation , namely,things 
that adorn it by operating, moving and living 3 and perhaps in a way 

Theremay be ſub- very different from ours 3 beholding and admiring the greatneſs and 

ſtances .im the beauty of the World, and of its Maker and Ruler, and with 

CMoon very diffe- P . . . . L R 

rext from curs, continual Excominms ſinging his prayſes 3 and in ſumme (which is 
that which L intend) doing what lacred Writers fo frequently af- 
firm, to wit, all the creatures making it their perpetual imploy- 
ment to laud God. 

SAGR. Thele are the things, which ſpeaking in general terms, 
may be there 3 but I would gladly hear you inſtance 1n ſuch as you 
believe neither are nor can be there ; which perchance may þe 
more particularly named. 

SaLv- Take notice Sagredxs that this will be the third time 
that we have unawares by running from one thing to another , loſt 
our principal ſubze&; and if we continue theſe digreflions , it 
will be long ere we come to a concluſion of our diſcourle ; there- 
fore I ſhould judg it better to remit this , as alſo ſuch orher points, 
to be decided on a particular occaſion. 

SAGR. Since we are now got into the Moon , if you pleaſe, let 
us diſpatch ſuch things as concern her , that {o we be not forced to 
{uch another tedious journey. 

SALy- It ſhall be as you would haveit. And to begin with 
things more general , 1 believe that the Lunar Globe is far diffe- 
rent from'the Terreſtrial, though in ſome things they agree. I will 
recount firſt their reſemblances, and next their differences. The 

How or. roo Moon 1s manifeſtly like tro the Earth in figure , which undoubtedl 
Sheen and Earch; is ſpherical , as may be neceffarily concluded from the aſpe& of its 
which i« tha! of ſyrtace', which is pertealy Orbicular, and the manner of its re- 
grmm > oonees c&eiving the light of the Sun , from which , if its ſurface were flat, 
ing illuminated by jt would come to be all in one and the {ame time illuminated , and 
0. likewiſe again in another inſtant of time ob{cured, and not thoſe 
parts firft , which are fituate towards rhe Sun, and the reſt fucceſ- 
{ively ;. ſo that in its oppoſition , and not till then , its whole 
apparent circumference is enlightned ; which would happen quite 
| contrary , if the viſible {ſurface were concave; namely, theillu- 
The Second coy- MINATION would begin from the parts oppoſite or averſe to the Sun. | 
formicy is the Secondly ſhe is as the Earth, in her ſelf obſcure and opacous, by 
pang #eng 94 which opacity it is enabled to receives and refle& the light of the 
Sun 5 
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San 3 which were it not {o, it could not do, Thirdly, I hold its ... 

| ſ denſe and folid as the Earth is, which I clearly 72h The ms: 

matter to be molt denle an lolid as the Earth 15, which I clearly ;, ,r.;e Atoms 

argue from the unevennels of its {uperficies in moſt places, by means 4/+ «nd mo 14- 
L . : 4 :r3es dif; -d tr] JR | nous as the Earth, 

of the many eminencies and cavities dilcovercd therein by help of 

the Teleſcope : of which eminencies there are many all overt , di- 

rely reſembling our moſt ſharp and craggy mountains,- of which 

you ſhall there perceive ſome extend and run in ledges of an hun- 

dred miles long 3 others arc contracted into rounder forms 3”and 

chere are allo many craggy, lolitary, ſteep and cliffy rocks. But 

chat of which there are frequenteſt appearances, are certain Banks 

(I uſe this word, becauſe 1 cannot. thing of another that better ex- 

preſſeth them ) pretty high railed, which environ and incloſe fields 

of ſeveral bignefſes, and torm {undry figures, but for the moſt part 

circular 3 many of which have in the midſt a mount railed pretty 

high, and {ome few are repleniſhed with a matter ſomewhat ob- 

{cure to wit, like to the great {pots diſcerned by the bare eye, and 

thele are of the greateſt magnitude 3 the number moreover of thoſe 

that are leſler and lefler is very great, and yet almoſt all circular. | 

Fourthly, like as the ſurface of our Globe is diſtinguiſhed into two , wa 3 $ La 

principal parts, namely, into the Terreſtrial and Aquatick +: fo in gwh:4 imo wo 

the Lunar ſurface we diſcern a great diſtinction of ſome great fields different parts for 

- | _ clarity and obſcu- 

more reſplendant, and {ome lels : whole aſpe& makes me believe, rity, as the Terre= 

that that of the Earth would ſeem very like it, beheld by any one eng Te, into 
; | F . . * " : , oCcA - 

from the Moon, or any other the like diſtance, to be illuminated 7; /urface 


| The ſurface of the 
by the Sun-: and 'the-ſurface of the ſea would appear more ob- See wwnld om at 


(cure, and that of the Earth more bright. Fifthly, like as we from 7 Fans ore oþ= 


| . k —_ ſcure than that 0 
the Earth behold the 'Moon, one while all illuminated, another the Earth. f 


while half; ſomerimes: mote, ſometimes leſs ; ſometimes horhed, . *f'7 > 2ma; 


4 . ; HA 0 RT | trim 0 [7 '” 
lometimes wholly invitibly; namely, when its juſt under ' the Sun' LEY likes 


beams.z fo that the-parts-which look towards tne Earth are dark : tbc of rhe Moon, 
Thus .in : every -ref{peGt, one ſtanding- in the Moon would fee the roma ag _ 
iHlumination. of the -Earths ſurface by! the Sun's with 'the ſame 

periods. to.an hair , and -under''the \ ſame - changes of figuzes: 
Srxtly,.—— WEEN : Tis 34 

'SAGR- + Stay 1a little; Salwiatus; That the illumination of 
| tha Earth,as'to the ſeveral figures,would repreſent it ſelf to a perſon 

placed in the'Moon, hike in all things'to' that which we diſcover in 
the Moon, Lunderſtand' very well, but-yet I cannot conceive how 
it ſhall appear to be done in the ſame period ; ſeeing that that 
which. the: Suns illumination doth in the Lunar {uperficies in a 
month,-it doth in the Terreſtrial in twenty four hours. 

-SALv., Its true, the effe& of the Sun about. the illuminating 
thele two, bodies, aud;repleniſhing with irs ſplendor their whole 
lurkaces, 1s diſpatch d'in the Earth in a Natural day, and in the 
Moon in a. Month ; but the variation of the: figures in which the 
g G ilumi- 
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illuminated parts of the Terreſtrial ſuperficies appear beheld from 
the Moon, depends not on this alone, but on the divers. alpeds 
which the Moon is ſtill changing with the Sun 3 {o that, if for in- 
ſtance, the Moon punQually followed the motion of the Sun, and 
ſtood, for example , always in a dire& line between 1t and the 
Earth, in that alpe& which we call ConjunGtion, it looking always 
to the ſame Hemiſphere of the Earth which the Sun looks unto, 
ſhe would behold the ſame all light :: as on the contrary, if it ſhould 
always ſtay in Oppoſition to the Sun, it would never behold the 
Earth, of which the dark part would be continually turn'd towards 
the Moon, and therefore inviſible. But when the Moon is in 
Quadrature of the Sun, that half of the Terreſtrial Hemiſphere ex- 
poſed to the fight of the Moon which 1s towards the Sun, is lumi- 
nous 3 and the other towards the contrary is oblcure : and there- 
fore the illuminated part of the Earth would repreſent it (elf to the 
Moon in a ſemi-circular figure. 

SAGR. I clearly perceive all this, and underſtand very well, 
that the Moon departing from its Oppoſition. to the Sun, where it 
ſaw no part of the illumination of the Terreſtrial ſuperficies, and 
approaching day by day nearer the Sun, ſhe begins by little and 
little to diſcover ſome part of the face of the illuminated Earth ; 
and that which appeareth oft ſhall reſemble a thin fickle, in regard 
the figuze of the Earth is round :, and the Moon thus acquiring by 
its motion day by day greater proximity to the Sun, ſucceſiiveh 
diſcovers more and more of the Terreſtrial Hemiſphere enlightned, 
ſo that at the Quadrature there is juſt half of it viſible, intomuch 
that we may ſee the other part oh her : continuing next to proceed 
towards the ConjunQion, mt: ſucceflively diſcovers more and more 
of its ſurface to be illuminated, and in fine, at. the time of Conjun- 
Gion ſeeth the whole Hemiſphere enlightned. And in ſhoer, 1 
very well conceive, that what betalls the Inhabitants of the Earth, 
in beholding the changes of the Moon, wonld happen to him that 
from the Moon ſhould obſerve the Earth ; but in a contrary order, 
namely, that when the Moon is to us at her full, and in Oppoſition 
to the Syn, then the Earth would. be in ConjunGtion with the Sun, 
and wholly obſcure and inviſible 3 on the contrary, that poſition 
which.is to us a, ConjunRion of the Moon with the Sun, and for 
that cauſe a Moon filent and ynſcen, would'be there an Oppolition 
of the Earth tothe Sun, and, to: ſo ſpeak, Full Earth, to wit, alt 
enlightned. And laſtly, look what part of the Lunar ſurface ap- 
pears to us from time to time illuminated, fo much: of the Earth 
in the fame time ſhall you behold from the Moon to be obſcured : 
and look; how much gf the Moon is to us deprived of light, ſo much 
of the Earth is to.the Moon illuminated. In one thing yet theſe 
mutual operations in my. judgment ſcem to differ , and 1t 1s, that it 

being 
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being ſuppoſed,and not granted, that ſome one being placed in the 
Moon to obſerve the Earth, he would every day fee the whole 
Terreſtrial ſuperficies, by means of the Moons going about the 
Earth in twenty four or twenty five hours ; but we never ſee but 
half of the Moon, ſince it revolves not in it ſelf, as ic muſt do to 
be {een in every part of it. 

SALV. So that this, befals not contrarily, namely, that her re- 
volving in her felt, 1s the cauſe that we lee not the other half of 
her, for ſo it would be neceſſary it ſhould be, it ſhe had the Epicy- 
cle. But what other difference have you behind, to exchange tor 
this which you have named ?_ 

SAGR- Let me fee; Well for the preſent I cannot think of 
any other. 

SALy. And what if the Earth (as you have well noted) feeth Al! the Earth 
no more than halt the Moon, whereas from the Moon one may ſee ago d = : of 
all the Earth; and on the contrary,all the Earth ſeeth the Moon,and hatf oncly of rhe 
but onely half of it {eeth the Earth? For the inbabitants,to ſo ſpeak, 2%” Jenh al the 
of the ſuperior Hemiſphere of the Moon, which is to us invilible, wo 
are deprived of the ſight of the Earth : and theſe haply are the 
Antivthones, But here I remember a particular accident, newly 
obſerved by our Academian, in the Moon, from whch are gathered þ,,,, he £9: 
two neceſſary conſequences ; one is, that we ſee {omewhat more we ſze more than 
than half of the Moon 3 and the other 1s, that the motion of the Gilbe "VO 
Moon hath exa& concentricity with the Earth : and thus he finds © 
the Phanonenon and obſervation. When the Moon hath a cor- 
reſpondence and natural iympathy with the Earth, towards which 
it hath its aſpe& in ſuch a determinate part, 1t 1s neceſſary that the 
right line which conjoyns their centers, do paſle ever by the ſame 
point of the Moons fuperticies; ſo that, who ſo ſhall from the cen- 
ter of. the Earth .behold the ſame , ſhall alwayes ſee the ſame 
Diſcus or Face of the Moon punQuually determined by one and 
the ſame circumference 3 Butif a man be placed upon the Terre- 
ſtcial ſurface, the ray which from his eye paſſeth to the centre of the 
Lunar Globe, will not paſs by the ſame point of its fuperficies, by 
which the line paſſeth that is drawn from the centre of the Earth 
to that of the Moon, faye onely when it is vertical to him : but 
the Moon being placed in the Eaſt, or in the Weſt, the point of 
incidence of the viſual ray, is higher than that of the line which 
conJoyns the centres; and therefore .the obſerver may diſcern 
{ome part of the Lunar Hemiſphere towards the upper circumfe- 
rence, and alike part of the other is inviſible : they are diſcerna- 
ble and undiſcernable, in reſpe& of the Hemiſphere beheld from 
the true-centre of the Earth : and becauſe the part of the Moons 
circumference, which is ſuperiour in its rifing, 15 nethermoſt ia its 
lerting 3 therefore the difference of the ſaid ſuperiour and inferis 
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our parts mult needs be very obſervable; certain {pots and other 
notable things in thoſe parts, being one while diſcernable , and 
another while not. A like variation may alſo be obſerved towards 
the North and South extremities of the ſame Diſcus (or Surface) 
according as the Moons poſition is in its greateſt North or South 
Latitude; For, if it be North, ſome of its parts towards the 
North are hid, and ſome of thoſe parts towards the South are 
diſcovered, and fo on the contrary. Now that thele conſequen- 
Twe ſp:ts * the ces are really true » 1s verified by the Teleſcope , for there bein 
peter " * the Moon two remarkable ſpots , one of which, when the Moon 
{: hath re$þ-8 to 1s in the meridian , 1s ſituate to the Northweſt , and the other is 
be 1275 1% almoſt diametrically oppoſite untoit 3 and the firſt of thele is vi- 
Lions ſible even withour the Teleſcope 3 but the other is not. That to- 
wards the Northweſt is a reaſonable great ſpot of oval figure, ſe- 
parated from the other great ones 3 the oppoſite one is lefſe, and 
alſo ſevered from the biggeſt , and ſituate in a very cleer field ; in 
both theſe we may maniteſtly diſcern the foreſaid variations , and 
ſee them one after another 3 now neer the edge or limb of the 
Lunar Diſcus , andanon remote , with {o great difference that 
the diſtance betwixt rhe Northweſt and the circumfcrence of the 
tith Diſcus is more than twice as great at one time, as at the other 3 
(HINAE and as to the ſecond ſpot (becaule it 1s neerer to the circumfe- 
| rence) ſuch mutation importeth more , than twice ſo much in the 
| former. Hence its manifeſt, that the Moon , as if it were drawn 
1+ by a magnetick vertue , conſtantly bcholds the Terreſtrial Globe 
with one and the ſame aſpe&, never deviating from the ſame. 
ji  $SaGR. Oh! when will there be an end put to the new ob- 
ſervations aud diſcoveries of this admirable Inſtrument ? 
|! | SaLy- If this ſucceed according to the progreſle of other great 
Fi}: inventions , it is to be hoped, that in proceſſe of time, one may 
| arrive to the ſight of things , to us at preſent not to be imagined. 
Jeih -— —_ I But returning to our firſt diſcourſe , I {ay for the ſixth reſemblance 
| l interchangeably ds ÞEEWIXt the Moon and Earth, that as the Moon for a great part 
| illuminates of time , {applies the want. of the Snns light , and makes the 
"W nights, by the refleQion of its own, reaſonable clear 3 ſo the 
| 1 Farth , in recompence, afforderh it when it ſtands in moſt need, 
1 by reflecting the Solar rayes, a very eleer illumination , and fo 
Wi much, in my opinion, greater than that which cometh from her ro 
| 19 us, by how mach the ſuperficies of the Earth is greater than thar 
my of the Moon. 
wr SAGR. Hold there, Salviatus hold there, and permit me the - 
by! pleaſure of relating to you, how at this firſt hint I have penetrated 
| DEE the cauſe of an accident , which I have a thouſand times thoughe 
from the Earth i. PON , but could never find out. You would fay, that the-imper- 
ro the Moen. Tect light which is ſeen in the Moon , eſpecially when it is horned, 
comes 
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comes from the refleQion of the light of the Sun on the Superfi- 
cies of the Earth and Sea 3 and that light is more clear , by how 
much the horns are lefſe , for then the luminous part of che Earth; 
beheld by the Moon, is greater , according to that which was 
a little betore proved ; to wit,that the luminous part of the Earth, 
' expoled to the Moon , 1s alway as great as the obſcure part of 
the Moon , that 15 viſible to the Earth; whereupon, at ſuch time 
as the Moon is ſharp-forked , and conſequently its tenebrous part 
great » great allo is the illuminated part of the Earth beheld from 
the Moon, and its reflection of light ſo much the more potent. 

SALv- This is exactly the ſame with what I was about to fay. 
In a word, it is a great pleaſure to ſpeak with perſons judicious 
and apprehenſive, and the rather to me, for that whileſt others 
converſe and diſcourſe touching Axiomatical truths , I have ma- 
ny times creeping into my brain ſuch arduous Paradoxes, that 
though I bave a thouſand times rehearſed this which you at the ve« 
ry firſt, have of your ſelf apprehended , yet could I never beat 
it into mens brains. 

S1MPL- If you mean by your not being able to perſwade them 
toit, that you could not make them underſtand the ſame , I 
much wonder thereat, and am very confident that if they did 
not underſtand it by your demonſtration (your way of expreſſion, 
being,-in my judgment, very plain) they would very hardly have 
apprehended it upon the explication of any other man ; but it 
you mean you have not perſwaded them , ſo as to make them be- 
lieve it , F wonder not, in the leaſt, at this; for I confefſe my 
ſelf to be one of thoſe who underſtand your diſcourſes, but 
am not ſatisfied therewith 3 for there are in this, and ſome of 
the' other fix congruities, or reſemblances, many difficulties, 
which I ſhall inſtance in , when'-you' have gone through them 
all, | 

S'ALV- The defire I have to find out any truth, in the acquiſt 
whereof the objections of intelligent perſons (ſuch as your (elf) 
may mach afſift me , will cauſe me tobe very brief in diſpatching 
that which remains. For a fevently. conformity , take their reci- 
procal refponſion as well to injuries , as favours 3 whereby the 
Moon., which very often/in the height of its illumination, by the 
interipoſure of the Earth betwixt it andthe Sun , 1s deprived of 
light, and eclipſed, doth by way of revenge; in like manner, in- 
terpolc it ſelf between the Earth and the Sun, and with its ſhadow 
-obſ(careth the Eatth.; and although the revenge be not anſwer- 

able to the. injury , for that the Moon often continueth , and 
that for a reaſonable long time, wholly immerſed in the Earths 
ſhadow , but never was the Earth wholly, nor for any long time, 
eclipled by the Moon ; yet, neverthelefſe , having reſpect to =” 
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ſmalneſſe of the body of this, in compariſon ta the magnitude 
of the other, it cannot be denied but that the will and as it 
were walour of this, is very great. Thus much for their con- 
gruities or reſemblances. It ſhould next follow that we diſcourſe 
couching their diſparity 3 but becauſe Simplicirs will favour us 
with his objections againſt the former , its neceſlary that we hear ' 
and examine them , before we proceed any farther. 
SAGR- And the rather , becauſe it is to be ſuppoſed that 
Simplicins will not any wayes oppole the diſparities , and incon- 
gruities betwixt the Earth and Moon , ſince that he accounts their 
{ubſtances extremely different. 
StMpr. Amongſt the reſemblances by you recited , 10 the pa- 
rallel you make betwixt the Earth and Moon , I bnd that 1 can 
admit none confidently ſave onely the firſt, and ewo others; [ 
rant the firſt, namely, the ſpherical figure ; howbeit, even in 
this there is ſome kind of difference, for that 1 hold that of the 
Moon to be very ſmooth and even, as a looking-glaſſe, where- 
as, we find and feel this of the Earth to be extraordinary montu- 
ous and rugged; but this belonging to the inequality of ſuperti- 
cies, it ſhall be anon conſidered, in another of thoſe Reſemblan- 
ces by you alledged ; I ſhall therefore reſerve what I have to ſay 
thereof, till I come to the conſideration of that. Of what you 
affirm next , that the Moon ſeemeth, as you ſay in your ſecond 
Reſemblance , opacous and obſcure in its ſelf , like the Earth ; I 
admit not any more than the firſt attribute of opacity, of which 
the Eclipſes of the Sun aſſure me. For were the Moon tranſpa- 
rent, the air in the total obſcuration of the Sun , would not be- 
come fo duskiſh, as at ſuch a time it is, but by means of the 
tranſparency of the body of the Moon, a refradted light would 
paſſe throughir , as we ſee it doth through the thickeſt clouds. But 
as to the obſcurity , I believe not that the Moon is wholly depri- 
ved of light , as the Earth ; nay; that clarity which is {een in the 
remainder of itz Diſcus , over and above the {mall creſcent en- 
lightened by the Sun , I repute to be its proper and natural light, 
The ſecond clarity and not a refleCtion of the Earth , which 1 eſteem unable , By 
7 _ wy - realon of its aſperity (craggineſle) and obſcurity , to refle& the 
native light, Tales of the Sun. In the third Parallel I aſſent unto you in one 
TENN part, and diſſent in another: Iagree in judging the body of the 
Jac, £22 Moon to be moſt ſolid and hard , like the Earth, yea much more; 
The ſubſtaxce of for if from Ariſtotle we receive that the Heavens are impenetrable, 
netrable, accs/.z, And the Stars the moſt denſe parts of Heaven , it muft neceſſarily 
i»g to Arittorle, follow, that they are moſt ſolid and moſt impenetrable. 
SAGR. What excellent matter would the Heavens afford us for 
to make Pallaces of, if we could procure a ſubſtance ſo hard and ſo 
tranſparent ? 
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S ar v. Rather how improper , for being by its tranſparence, 
wholly invifible, a-man would' not be able without ſtumbling at 
the threſholds, and breaking his head againſt the Walls, to pals 
from room to room. | 
S\GR- This danger would not befall him, if it be true, az ſome #24, ſubitavxce of 
Peripateticks lay 5 that it 15 intangible : and if one cannot Heaven intangs- 
couch it, much le(s can it hurt him. | Ne. 
Sarv. This would not ſerve the turn, for though the. matter 
of the Heavens cannot be toucht, as wanting tangible qualities : 
yet may tt.calily touch the elementary bodjes , and to offend us 
it 15 as {ufficient that it ſtrike us, nay worle, than if 'we ſhould 
ſtrike it. But let us leave theſe Palaces, or, to ſay beater, theſe 
Caſtles inthe air, and not interrupt Samplzcins. 
-- $StNPL. The queſtion which you have fo caſually ſtarred, is ons 
of the moſt difficulty that is dilputed in Philoſophy ; and. } have 
on that ſubze& moſt excellent _conceits of a very learned Door 
of Padona, but it 18 not now time to cuter upon them. Thecefore 
returning. to our purpole, I ſay that the Moon, in my opinion, is 
much more ſolid than the Earth, but do not infey the ſame, as you 
do, fron 'the cragginels and montuolity of its ſuperficzes 3 but The [per ficies of 
rather from. the coptrary, namely, from its aptitude ro-receive ( as al I 
we {ce it experimented in the hardeſt tones) a poliſh and luſtre Loking-eiap. ” 
exceeding that of the fmoothelt glaſs, tor fuch neceflarily. muſt 
Its {uperticies be, to, render it apy to make fo lively refle&ion of 
the Suns rays, And for thoſe appearances which you meptioo, 
of Mountains, Clif, Hills, Valleys, &c. they are alt illuſions : 
and k have been preſent at certain; pablick diſputes, where 1 have 
heard it: ſtrongly maintained Mien thee introducers of novelties, Thr eminencies 
thar ſuch appearanges proceed fram nothing clfe, but from the un-. yr" ngorgdoabon 
equal d tribution ofthe apagous and per{picuqus parts, - of which of itr opacous and 
the Mogh/is inwardly and outwardly compoſed : ag we fee it fr Ficnors pars. 
oten fall.avtin chryſtal, amber,, and mavy oxher precious ſtanes 
of perke& luſtre 3. inv which by reaſon of the apacity of ſoma parts, 
apd the-tranſ{parency af athers, : there doth appear ſeveral canca- 
Vities and\prominencies. /: I the haurth reſemblance, I grant; that 
the ſuporiiges of Terreſtrial Globe, beheld from afar, would make 
two different appearances, namely; anc more-clear, the other more 
dark; but. b believe that! ſuch diverfity would ſucceed quite can- 
trary tO what you ſay; that is, I hold that the ſurface of the was 
ter woitidappear lucid, becauſe: that it is ſmooth and tranſparent 3 
and. that ofthe Earth:would appeas' obſcure, by reaſon of its a- 
PACtty and:feabrofity, ill accommodated for reflefting the light of 
the-Sun..  Concerning:the- fifth compariſon, I grant it wholly, and 
am able, in caſe the Earth did ſhine as the Moon, to ſhow the 
lame teanyiane that ſhould from thence above behald it, a 
CETEL ente 
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ſented by figures anſ{werable to thoſe which we fee in the Moon : 
I comprehend alſo, how the period of its illumination and varia- 
tion of figure, would be monthly , albeit the Sun revolves round 
about it in twenty four hours : and laſtly, I do not ſcruple to 
admit, that the half onely of the Moon fſceth all the Earth, and 
that all the Earth ſeeth but onely half of the Moon. For what 
remains, I repute it moſt falſe, that the Moon can receive light 
from the Earth, which is moſt obſcure, opacous, and utterly un- 
apt to refle& the Suns light, as the Moon doth refle& ittous: and 
as I have ſaid, I hold that that light which we lec in the remain- 
der of the Moons face (the ſplendid creſcents fubdudted ) by the 
illumination, is the proper and natural hight of the Moon, and no 
eaſie matter would induce me to believe otherwiſe. The {eventh, 
touching the mutual Eclipſes, may be alſo admitted 3; howbeit 
that is wont to be called the eclipſe of the Sun, which you are 
pleaſed to phraſe the eclipſe of the Earth, And this is whar [I 
have at this time to ſay in oppoſition to your {even congruities 
or reſemblances, to which objeQions, if you are minded to make 
any reply, I ſhall willingly hear you. 

SALv. If I have well apprehended what you have anſwered, it 
ſeems to me, that there ſtill remains in controverſie between us,cer- 
tain conditions, which I made common betwixt the Moon & Earth, 
and they are theſe;You eſteem the Moon to be {mooth and poliſh, 
as a Looking-glaſs, and as ſuch, able to refle& the Suns light; and 
contrarily,the Earth, by reaſon of its montuoſity, unable to make 
ſuch refletion: You yield the Moon to be ſolid and hard, and that 
you argue from its being ſmooth and' polite, and not from its being 
montuous 3 and for its appearing montuous, you aflign as the 
cauſe, that it conſiſts of parts more and leſs opacous and perſpi- 
cuous. -:And laſtly, you eſteem that ſecondary light, to be proper 
to the Moon, ' and not refle&ed from the Earth; howbeit you 
ſeem not to-deny the ſea, as being of a '{mooth ſurface , ſome 
kind of reflegion. As to the convincing you of that error, that: 
the. reflection of 'the Moon is' made, as it' were, like that of a 

- i Looking-glaſs, I have ſmall hope, whilſt -I ſee, that hat hath 
Fakes tba been read in the *Seggiator and in the Solar Letters of our Cont> 
two Treztiſcs of #208 Friend, hath profited nothing in 'your judgment, if haply- 
Ca you have attentively read what he- hath there written on this ſub- 
zect. kN | | 

SIMPL- Þ have peruſed the ſame ſo ſuperficially, according to 
the ſmall time of leaſure allowed me from' more ſolid ſtudies ; 
therefore, if you think you can, either by repeating ſome of thoſe 
reaſons, or by alledging others,” reſolve me theſe doubrs, I will 
hearken to them attentively. EST | 
' SALv- IT willtell you what comes into my migd\/ upon the 
inſtant, 


Dratocus T. 

inftaat , and its polible it may be a commixtion of my own con- 
ccipts, and thoſe which I have ſometime read in the fore-ſaid 
Books , by which I well remember , that I was then perfectly 
{atisfied z although the concluſions, at firſt ſight ſeem'd unto me 
ſtrange Paradoxes- We enquire Simplicins , wherher to the ma- 
king a reflection of light , like that which we receive from the 
Moon, it be neceſſary that the ſuperficies from whence the refle- 
ction commeth , be [o {mooth and polite, as rhe face of a Looking- 
Glaſſe » or whether a ſuperficies not {mooth or poliſht , but rough 
and uneven , be more apt for ſuch a purpoſe. Now ſuppoſing 
two reflections ſhould come unto us , one more bright , the other 
lefle, from two ſuperficies oppoſite unto us , I demand of you, 
which of the two ſuperficies you think would repreſent it ſelf ro 
our ſight , to be the cleareſt , and which the obſcureſt. 

S1mPr. Iam very confident , that that ſame , which moſt for- 
cibly refleGed rhe light upon me , would ſhew its ſelf in its aſpe& 
the clearer, and the other darker. 

SALy. Be pleaſed ro take that Glaſle which hangs on yonder 


Wall, and let us go'out into the Court-yard. Come Sagredus. ze that the 
Moons ſurface us 


Now hang the glaſſe yonder, againſt that ſame Wall, on which (harp. 


the Sun-ſhines , and'/now let us with-draw our ſelves into the ſhade. 
See yonder two ſupfrficies beaten by the San , namely, the Wall 
and the Glhafſe. Tell-me now which appears cleareſt unto you, 
that of the' Wall or:that of the Glaſfſe ? Why do you not anſwer 


me ? I; Tre 

SAGR. Lleave the reply to Simplicius , who made; the queſti- 
on; butl, for my ownpart, any perſwaded upon this ſmall be- 
gianiag of the experiment , that the Moon muſt be of a'very un- 
poliſht t{urface. - -- 21 | 

S ALV. What ſay you Simplicins , if you were to depaint that 
Wall, and that Glaffz faſtened unto it , where would you uſe 
your darkeſt colours , in deſigning the Wall , or elſe in painting 
the Looking-G laſſe. | » 1 Ko $50 1 a 

S1MrIL- Mach the darker in depainting the Claſle. 

S aLv-. Now if from the ſuperficies, which repreſents it ſelf 
niore clear; there proceedeth a more/powetful refle&ion of light, 
= hngkin moreforcibly refle& the raies of 'the Sun 5; than the 

- | [EE 4 

SIMPL. Very well, Sir , have you ever a better experiment 
than this? you have placed us where the Glaſſe doth nor rever- 
berate upon us; but come along with -me a little this way ; how, 
will you nor'ſtir 2 © + "I8s 

S a GR- | You perhaps ſeek the place of the refleQion, which the 
Glaſſe makth. FF. of | 

 $1M1pr- I doſo.. 


H SAGR: 
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SaGr Why look you, there it is upon the oppoſite Wall, juſt 
as big as the Glaſſe , and little lefſe bright than if rhe Sun had 
dire&ly ſhined upon it. | 

Sivpr. Come hither therefore, and ſee from hence the ſur- 
face of the Glaſſe , and tell me whether you think it more ob- 
{cure than that of the Wall. 

SAGR- Look on it your ſelf, for I have no mind at this time, 
to dazle my eyes 3 and I know very well ; without ſeeing it, 
that it there appears as ſplendid and bright as the Sunit ſelf , or 
lictle lefle. 

S;MPl- What ſay you therefore, is the refleGion of a Glaſſe 
lefſ: powerful than that of a Wall? I ee, that in this oppoſite 
Wail, where the reflection of the other illuminated Wall comes, 
together with that of the Glaſſe , this of the Glafle is much 
ciearer ; and I ſee likewiſe, that, from this place where I ſtand, 
the glaſſe it ſelf appears with much more luſtre than the Wall. | 

S a1 v. You have prevented me with your ſubtlety ; for I ſtood 
in necd of this very obſervation to demonſtrate what remains. 
You ſce chen the difference which happens betwixt the two refle- 
Gions made by the two ſuperficies of the Wall and Glaſſe, pers 
cu ſt in the ſelf-ſame manner, by the rayes of the Sun 3 and you 
ſee, how the reflection which comes from the Wall , diffuſeth it 
ſelf towards all the parts oppoſite to it , but that of the Glaſſe 
goerh towards one part onely , not at all bigger than the Glaſſe 
it ſelf : you ſee likewiſe , how the ſuperficies of the Wal!, beheld 
from what part {oever , alwayes ſhews it ſelf of one and the ſame 
cleernefſe , and every way, much clearer than that of the Glaſle, 
excepting only in that lictle place ,, on which the Glaſſes reflection 
reverberates, for from thence indeed the Glaſſe appears much mote 
lucid than the Wall. By theſe (6 (entible , and palpable experi- 
ments, my thinks one may ſoon comme to know , whether the 
reflection which the Moon ſends upoa us , proceed as fioma 
G!afle, orelſe, as from a Wall , that is, from a ſmooth ſuperfi- 
cies, or a rugged. | | 

SAaGR- If I were in the Moon it ſelf, 1 think I could not with 
my hands moce plainly feel the unevenneſle of its ſuperficies, than 
I do now perceive it by apprehending your diſcourſe. The Moon 
beheld in aay poſture, in reſpe&' of the Sun and us, ſheweth us 
its ſuperficies , touch't by the Sugs rayes, alwayes equally clear ; 
an effect, which anſwers to an hair that of the Wall , which be- 
held trom what place ſoever , appeareth equally bright, and dif- 
fereth from the Glafſe , which from one place onely appeareth la- 
cid, and from all others obſcure, Moreover , the light which 
cometh to me from the refle&ion of the Wall , is tollerable, 


and weak, in compariſon of that of the Glafle , which is little 
lefle 
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lefſe forcible and offenſive to the ſight, than that primary and 
direct light of the Sun. And thus wichout trouble do we behold 
the face of the Moon ; which were it as a Glaſle , it appearing to 
us by reaſon of its vicinity , as big as the Sun ir ſelf, its ſplendor 
would be abſolutely intollerable, and would ſeem as if we beheld 
another Sun. 
Sartv. Aſcribe not, I beſeech you Sagredus , more to my de- 
monlſtration, than it produceth. I will oppole you with an inſtance, 
which I ſee not well how you can cally reſolve. You infiſtupon it 
a5 a grand difference between the Moon and Glafle , that it emits 
its reflection towards all parts equally , as doth the Wall ; where- 
as the Glaſle caſts ic upon one onely determinate place ; and from 
hence you conclude the Moon to be like to the Wall , and not to 
the Glaſſe : But muſt tell you, rhat that ſame Glaſle caſts its p;,, 2, 
reflection on one place oaely , becautc its ſurface is flat, and the g/aſes ca/t forch 
reflex rayes being to depart at angles equal to thole of the rayes pg _ * 
of incidence , it muſt follow that from a plane or flat {uperficies, *p1:c: , but the 
they do depart unicedly towards the lame place z but in regard moe eh 
that the {uperticies of the Mooa is not plain, but ſpherical, and © 
the incident rayes upon ſach a ſuperficies, being to reflect them- 
ſelves at angles equal ro thoſe of the incidence towards all parts, 
by means of the infinity of the inclinations which compole the 
ſpherical ſuperficies,theretore the Moon may fend forth its reflecti- 
on every-way; and there is no neceſſity for irs repercuſlion upon one 
place onely, as that Glaiſe whichis flat. 
SrMPL: -This is one of the very ſame objections, which I in- 
tended to have made againſt him. | | 
\ S&aGR-* If this be one, you had need have more of them; yet 
I-tell you ; thar as/ to this firſt , it ſeems to me to make more a- 
gainſt-you', than for you. 
S 1 MP1. You have pronounced asa thing manifeſt, that the refle- 
ction' made” by that Wall , is as cleer and lucid as that which the 
Moon ſends forth , aad I eſteem it nothing in compariſon thereto. 
< For, in'this-bufineſſe of rhe illumination , irs requiſite to reſpect, 
«* and to diſtinguiſh rhe Sphere of Adwvity;z and who queſtions 74. /pher: of 
« but the Caleſtial bodies have greater Spheres. of activity , than dfinky £900 
*thele 'our elementary, frail, and mortal ones? and that Wall, i oy OR 
<* finally, what elle is ic but a litcle obſcure Earth , unapt to merry. | 
« ſhine ? 
"S$AaGR'And here alld I believe,that you very much deceive your 
telf. But I come to the firſt objecton moved by Salviatzs 3 -and 
I conſider, that ro make a body appear unto us luminous, it ſuf- 
fticeth not that the rayes of the illuminating body fall upon it, 
bur it is moreover requiſice that the reflex rayes arrive,to our 
eye 3 as is manifeſtly ieen in the example of that Glaſle , upon 
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which, without queſtion , the illuminating rayes ot the Sun do 
come; yet nevertheleſſe, it appears not to us bright and ſhining, 
unlefle we ſet our eye in that particular place , where the refle- 
Hion arriveth. Now let us conſider what would fucceed , were 
the glaſle of a ſpherical figure for without doubr , we ſhould 
find, that of the reflection made by the whole ſurface illumina- 
ted, that to be but a very ſmall part , which arriveth to the eye 
of a particular beholder ; by realon that that 15 but an inconſide- 
rable particle of the whole ſpherical ſuperficies , the inclination 
of which caſts the ray to the particular place of the eye ; whence 
the part of the ſpherical ſuperficies , which ſhews it ſelf ſhioing 
to the eyc , muſt needs be very ſmall; all the reſt being repre- 
ſented obſcure. So that were the Moon ſmooth, as a Looking- 
The Moon if « glaſſe , a very ſmall part would be ſeen by any particular eye to 
were ſmooth, like @ be j[luſtrated by the Sun , although its whole Hemiſphere were ex- 
ſpperient, £:41"" poſed to the Suns rayes 3 and the.reft would appear to the eye of 
'_ _ *the beholder as not illuminated, and theretore inviſible ; and 
finally, the whole Moon would be likewiſe inviſible , for ſo much 
as that pajticle , whence the refleCion ſhould come , by reaſon of 
its ſmalnefſe and remoteneſſe , would be loſt. And as it would be 
inviſible tro the eye , ſo would it not afford any light ; for it ig al- 
together impoſſible , that a bright body ſhould take away our 
darkneſſe by its ſplendor , and we not tolee it. 

Sat y. Stay good Sagredus , for | lee ſome emotions in 
the face and eyes of Simplicinus , which are to me as indices that 
he is not- either very apprehenfive of, or ſatisfied with this which 
you, with admirable proof , and abſolute truth have ſpoken. 
And yet I now call to mind, that can by another experiment 
remove all ſcruple. I have ſeen above in a Chamber, a great 
{pherical Looking-glaſle ; let us ſend for it hither , and whileſt it 
is in bringing , let Simplicias return to conſider, how great the 
clarity is which cometh to the Wall here z under the penthouſe, 
from the reflection of the flat glaſſe, 

SIMPL: Lee itis little lefile ſhining , than if the Sun had di- 
realy beat upon it. 

Sarv-. So indeed it is. Now tell me , if taking away that ſmall 
flat glaſſe , we ſhould put that great ſpherical one in the ſame 
place , what effect (think you) would its reflection have upon the 
{ame Wall ? 

S1MPL- Ibelieve that it would eject upon it a far greater and 
more diffafed light. | 

SAaLv- But if the illumination ſhould be nothing , or ſo 
oſt , thar you would {carſe diſcern it, what would you ſay 
then? . | 

SIMPL. When l have ſeen the effect , I will bethink my ſelf 
of an ani{wer, SALV. 
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S a1. v- Sce here 15 the glafſe , which [ would have to be placed 
<lole to the other. But ficlt let us go yorder towards the reflection 
of that flat one, and attcatively oblerve its clarity 3 fee how 
brightit 15 here where 1t ſhines , and how diſtinctly one may diſcern 
thele ſmall unevenneſles in the Wall. 

SIMy1- Thave leen and very well oblerved the ſame, now place 
the other glaſle by the fide of the firſt. 

SALVv. See whereitis. It was placed there afloon as you be- 
gan to look upon the Walls {mall unevennefles, and you percei- 
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ved it not, {ogreat was the encreale of the light all over the reſt of * 
the Wall, Now take away, the flat glaſſe. Behold now all refle- - 
cion removed , though the great convex glaſle ſtill remaineth. ' 


Remove this alſo, and place it there again if you pleaſe, and you 
ſhall ſee no alteration of light in all the Wall. See here then de- 
monſtrated to ſenſe, that the refle&ion of the Sun, made upon a 
{pherical convex glaſle, doth not ſenſibly illuminate the places neer 
unto it. Now what ſay you to this experiment ? 

SIMPL. 1am afraid that there may be ſome Leigerdemain , 
uſed in this affair ; yet in beholding that glafle 1 ſee it dart forth 
a great ſplendor , which dazleth my eyes; and that which im- 

rts moſt of all, I ſee it from what place foever I look upon ic; 
and [ {ec it go changing ſituation upon the {uperticies of the glaſſe, 
which way foever I place my elf to look upon ic 3 a neceſſary ar- 
gument , that the light is ]ivehily reflected rowards every fide , and 
conlequeatly,as ſtrongly upon all that Wall , as upon my eye. 

S ALV- Now you lee how cautiouſly and refſervedly you ought 
to proceed in lending your aſſent to that, which diſcourſe alone re- 
preſenteth to you. There 1s no doubt but that this which you ſay, 
carrieth with it probability enough , yet you may ſee , how ſenti- 
ble experience proves the contrary. 

S1MPi- How then doth this come to pals? . 

SALv+ 1 will deliver you my thoughts thereof, but I cannot 
rel] how you may be plea['d therewith. And firſt, that lively 
{plendor which you {ce upon the glaſs, and which you think occu- 
picth a good part thereof, is nothing near (o great, nay 1s very ex- 
ceeding ſmall; but its livelineſs occafioneth in your eye, (by means 
of the refleion made on the humidity of the extream parts of the 
eye-brows,which diſtendeth upon the pupil) an advenrigious ircadi- 
ation, like to that blaze which we think we ſee about the flame of 
a candle placed at ſome diſtance; or if you will , you may 
reſemble it to the adventitious ſplendor of a ſtar; for if you ſhould 
compare the {mall body <. g. of the Canicula, (een in the day time 
with the Teleſcope, when it is ſeen without ſuch irradiation, with 
the ſame ſeen by night by the eye it ſelf, you will doubtleſs com- 
prehend that being irradiated , it appeareth above a thouſand 

times 
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times bigger than the naked and real body : and alike or greater 
augmentation doth the image of the Sun make, which you fee 1n 
that glals. I ſay greater, for that it 15 more Jvely than the ſtar, 
as is manifeſt from our bcing able ro behold the ſtar with much 
leſs offence, than this reflection of the glaſs. The reverberation 
therefore which is to dilpere it {clt all over this wall, cometh from 
a {mall part of that glats, and that which even now came from 
the whole flat glals diſperſed and reſtrain'd it {elf ro a-very (mall 
part of the ſaid wall. What wonder 1s it then, that the hrſt re- 
fection very lively illuminates, and that this other 1s almoſt im- 
perceptible ? 

$1901- I find my ſelf more perplexed than ever, and there 
preſents it ſelf unto me the other difficulty, how it can be thar 
that wall, being of a matter ſo oblcure, and of a ſuperficies ſo un+ 
poliſh'd, ſhould be able to dart from it greater light, than a glaſs 

very {mooth and polite. 
SALV- Greater light it is not, bur more univerſal; for as to 
the degree of brightnels, you ſee that the refleion of that ſmall 
flat glaſs, where it beamed forth yoader under the ſhadow of the 
penthouſe, illuminateth very much ; and the reſt of the wall which 
receiveth the reflection of the wall on which the glaſs is placed, 
15 not in any great mealure 1llumiated, as was the {mall part on 
which the reflection of the glal(s tell. And if you would under- 
ſtand the whole of this buſine(s, you muſt conſider that the ſuper- 

The reflex light ficies of that wall's being rough, 1s che tame as if it were compo- | 

Lbs ne led of innumerable ſmall tuperticies, diſpoſed according to in- 
th:n that of the numerable divertities of inchnarioas : amongſt. which it neceſſa- 
ſmooth, & why. rily happens, that there are many diſpoſed to {end forth their 
reflex rays from them into ſuch a place, many others into another: 
and in ſum, there 1s not any place to which rhere comes not very 
many rays, reflected: from very many {mall {uperficies, diſperſed 
throughout the whole ſuperficies of the rugged body, upon which 
the rays of the Sun fall. From which it neceffarily follow- 
eth, That upon any, whatſoever, part of any ſuperficies, 
oppoled ro that which receiveth the primary incident rays; 
there 1s produced reflex rays , and conſequently illumi- 
nation. There doth alſo follow thereupon , That the ſame 
- body upon which the illuminating rays fall, beheld fromy 
whatſoever place, appeareth' all illuminated and ſhining : and 
therefore the Moon, as being of a ſuperficies rugged and 
The Meon,if it not {ſmooth , beameth forth the light of the Sun on every 
freck, a7 gen fide, and- to all beholders appeareth equally lucid. Bur if 
v1/ible. the ſurface of it, being ſpherical, were alſo ſmooth as a glaſs, it 
would become wholly inviſible 3 foraſmuch as that {mall part, 
irom whichthe image of the Sun ſhould be reflected unto the eye 
of 
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of a particular perſon, by reaſon of its great diſtance would be in- 
viſible, as I have ſaid before. 

S1Mel- 1 am very apprehenſive of your diſcourſe; yet me- 
thinks I am able to refolve the ſame with very little trouble ; and 
eafily to maintain, that the Moon is rotund and polite, and that ir 
refle&s the Suns light unto us in manner of a glaſs; nor there- 
fore ought rhe image of the Sun to be ſeen in the middle of it, for- 
« aſmuch as the ſpecies of the Sun it {elf admits not its ſmall figure 
« to be ſeen at {o great a diſtance, but the light produced by the 
< Sun may help us to conceive that it illuminaterth the whole Lu- 
© nar Body : a like effe& we may lee 11 a plate gilded and well 
« polliſh'd, which touch't by a luminous body, appeareth to him 
« that beholds it at ſome diſtance to be all ſhining 3 and onely near 
«at hand one may diſcover in the middle of it the ſmall image of 
« the luminous body. 

SaLv- Ingenuouſly confeſling my dullneſs of . apprehenſion, 
I muſt tell you, that I underſtand not any thing of this your dil- 
courſe, ſaye onely what concerns the gilt plate : andif you permit 
me to ſpeak freely, I have a great conceit that you allo underſtand 
not the ſame, bur have learnt by heart thoſe words written by {ome 
one out of a defire of contradigion, and to ſhew himſelf more intel- 
ligent than his adverſary ; bat it muſt be to thoſe, which to appear 
alſo more wiſe, applaud that which they do not underſtand, and 
entertain a greater conceit of perſons, the lels they are by them 
underſtood : and the writer himſelf may be one of thoſe (of which 
there are many.) who write what they do not underſtand, and 
conſequently underſtand .not what they write. Therefore, 0- 
mitting the reſt, I reply, as to the gilt plate, that if it be flat and 
not very big, it may appear at a diſtance very bright, whilſt a great 
light beameth upon it, but yet it muſt be when the eye 1s in a de- 
terminate line, nainely in.that of the reflex rays : andit will ap- 
pear the more ſhining, if it were v. g. of ſilver; by means of its 
being burniſhed, and apt through the great denſity of the metal, 
to receive a perfect poliſh. And though its ſuperficies, being very 
well brightned, were not exaQly plain, but ſhould have various in- 
Clinarions, yet then alſo would its ſplendor be feen many ways 3 
namely, from as many places as the various refletions, made by 


the ſeveral ſuperficies, do reach : for therefore are Diamonds Diamond: 
grown to many ſides, that ſo their pleaſing luſtre might be beheld © divers þ 
rom matiy places. But if the Plate were very big, though it ſhould 


be all plain, yet would it not at a diſtance appear all over ſhining : 
and the berter to expreſs my ſelf, Let us ſuppoſe a very large gilt 
Plate expoſed to the Sun, it will ſhew to an eye far diſtanr, the 
. image of the Sun, to occupy no more but a certain part of the faid 
plate 3 to wit, that from whence the refleftion of the incident 
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ſolar rays come :: but it is true that by the vivacity of the light, the 
ſ11d image will appear friaged about with many rays, and fo will 
ſeem 10 0Ccupie a tar greater part of the plate, than really it doth. 
Aad-ro ſhew that this 1s true, when you have noted the particular 
place of the plate. from whence the refleion cometh, and concei- 
ved likewiſe how great the ſhining place appeared to you, cover the 
greater part of thar ſame {pace, leaving it only vitible about the 
midſt 3 and all thjs ſhall not any whit diminiſh the apparent iplen- 
dor to oue that beholds it from afar 3 but you ſhall tee it largely 
diſpers'd upon the cloth or other matter, wherewith you covered 
it- Iftherefore any oae, by ſeeing from a good diſtance a {mall 
gilt plate to be all over ſhining, ſhould imagine that the ſame 
would alſo even in a plate as broad as the Moon, he 1s no leſs de- 
ceived, than if he ſhould believe the Moon to be'no bigger than 
the bottom of a tub. If again the plate were turn'd into a ſphe- 
rical ſuperkicies, the reflection would be ecn ſtrong in bur one fole 
particle of itz but yet by reaſon of its. livelinels, it will appear 
fringed about wich many glittering rays: the reſt of the Ball would 
appear 'according; as it was burniſhed 3 and. this alſo onely then 
when it was not very much poliſhed, for ſhould it be perfectly 
brightned, ir would appear obſcure. :An example of this we 
have dayly before our eyes in ſilver veſſels, which whilſt they are 
only boyl'd in the Argol and Salt, they are all as white as \now.,and 
co rot reflect ary 1tnage 3 bur it they be in any part burniſh'd, they 
become in that place pieſcntly obſcure:and in them one may lee the 
reprclentation of any thing as in Looking-glafſes. And that chan- 
to objcwiry, proceeds from nothing clie but the {ſmoothing and 
plaining, of a tice grainy which made the ſuperficies'of the filver 
rough, and yet lach,” as that it reflected the light into all parts, 
whereby ic teemed from all parts equally illuminated : which 
[maj] anevennefles, when they come to be exquiſitely plained by 
the burniſh, 1o that the reflection of the rays of incidence are all 
dicected unto one dererminate- place 3 then, from that {ame place, 
the burciſh'd part ſhall ſhew much more bright and ſhming- than 
the reſt which 1s ohely, whitened by boyling 3 bur' from all other 
places it looks very-'obſcure:;' And note;! that the diverſity of 
lights, of looking'upon burniſhd ſuperficies, occaſioneth ſuch 
difference 10 appearances, that toimirate and cepceſent in picture, 
V. 2.4 poliſh'd Cuirace, one muſt couple black plains with white, 
one {jdeways to the other, in thoſe parts. of the arms where the 
lighe falleth equally.. of 197 | 
SAaGR- If therefore theſe great Philoſophers would acquieſe 
in granting, that the Moon, Venxs and the other Planets; were not 
ot lo. bright and ſmooth a ſurface as a Looking-glaſs, but wanted - 
lome:imall matter of it, namely, were as a ſilver plate, onely boyled 
white, 
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white , but not burniſhed 3 would this yer ſuffice to the makings 
of it viſible, and apt for darting forth the light of the Sun ? 

S a1 v. It would ſuffice in part 3 bur would not give a light (6 
ſtrong , as it doth being mountainous, and in ſum, full of 
eminencies and great cavities. But thele Philoſophers will never 
yield it to be leſle polite than a glafle ; but far more, if more ir 
can be imagined 3 tor they eſteeming that to perfe& bodies perfe& 
figures are moſt (utable 3 it 1s neceſlary, that the ſphericity of thoſe 
Celeſtial Globes be moſt exact; beſides, that if they ſhould 
grant me {ome incquality , though never fo ſmall, I would not 
{ccuple to take any other greater ; for that ſuch perfe&ion conſiſt- 
ing in indiviſibles , an hair doth as much derrad trom its perfe&ion 
as a mountain. 

SAGR. Here I meet with two difficulties, one is to know the 
reaſon why the greater inequality of ſuperficies maketh the ſtron- 
ger refleftion of light ; the other is, why theſe Peripatetick Gen- 
tlemen are for this exa& figure. | 

S ALV. I will an{wer to the firſt; and leave to Simplicins the The more rengh 
care of making reply to the ſecond. You muſt know therefore, //-- wy 
that the ſame ſuperticies happen to be by the ſame light more or leſs f light : rep ” 
illuminated , according as the rayes of iIlumination fall upon them /*/{ r9ugh. | 
more or lefſe obliquely ; fo that the greateſt illumination is where has wor mwes 


rays illuminate 


the rayes are perpendicular. And ſee, how I will prove it to your more than the ob- 
ſenſe. I bend this paper, ſo, that one part of it makes an angle ligne, and wh). 


upon the other : and expoſing both theſe parts to the refle&ion of 
the light of that oppoſite Wall , | you ſee how this fide which re- 
ceiveth the rayes obliquely , is leffe ſhining than this other , where 
the reflection fals at right angles 3 and obſerve, that as T by 
degrees receive the illumination more obliquely , it groweth 
weaker. 2, ay 
* SAGR, I fee the effect, but comprehend not the cauſe. 
S AL y» If you thought upon ir but a minute of an hour, you 
would find it; but that I may not waſte the time; ſee a kind of 
demonſtration thereof in-Fig. 7. 
SAGR- The bare ſight of this Figure hath fully ſatisfied me, 
therefore proceed. | 
S1MPL- Pray you let me hear you out, for I am not of ſo 
quick an apprehenſion. 
 SarLv. Fancie to your ſelf, that all the paralel lines, which you 
{ee to depart from the terms A. B. are the rays which fall upon the ,,__.. = 
line C. D. at right angles : then incline the ſaid C. D. till it hang Rajes ituminare 
as D. O. now do not you ſee that a gieat part of thoſe rays which *6 "4 why, 
peirce C. D. pals by without rouching D. O? If therefore D, O. 
be illuminated by tewer'rays, it is very reaſonable, that the light 
received by it be more weak. Let us return now to the Moon, 
I which 
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which being of a ſpherical figure, if its {uperficies were {mooth, as 
this paper, the parts of its hemiſphere illuminated by the Sun, 
which arc towards its extremity, would receive much leſs light, 
than the middle parts 3 the rays falling upon them moſt obliquely, 
and upon theſe at right angles; whereupon at the time of full 
Moon, when we ſec almoſt its whole Hemiſphere 1l|uminated, the 
parts towards the midſt, would ſhew themlelves to us with more 
{plendor, than thoſe others towards the circumference : which is 
not ſo in effet. Now the face of the Moon being repreſented 
to me full of indifferent high mountains, do not you ſee how their 
rops and continuate ridges, being elevated above the convexity of 
the perfe& ſpherical ſuperficies, come to be expoled to the view 
of the Sun, and accommodated to receive its rays much lefs ob- 
liquely, and conſequently to appear as luminous as the reſt ? 
SAGR- All this I well perceive : and if there are {uch mouns« 
tains, its true, the Sun will dart upon them much more directly 
than it would do upon the inclination of a polite ſuperficies : but 
it is allo true, that betwixt thoſe mountains all the valleys would 
become obſcure, by reaſon of the vaſt ſhadows, which in that 
time would be caſt from the mountains, whereas the parts towards 
the middle, though full of valleys and hills, by reaſon they have 
the Sun elevated, would appear without ſhadow, and therefore 
more lucid by far than the extreme parts, which are no leſs diffu- 
ſed with ſhadow than light, and yet we can perceive no ſuch diffe- 


rence. 


SIMPL. I was ruminating upon the like difficulty. 

SaLv. How much readier js Sizeplicizs to apprehend the oh- 
zections which favour the opinions of Ariſtotle, than their ſoluti- 
ons? I havea kind of ſuſpition, that he ſtrives alſo ſometimes to 
diſſemble them ; and in the preſent caſe, he being of himſelf able 
to hit upon the doubt, which: yet is very ingenious , I cannot be- 
lieve but that he alſo was adviſd of the anſwer 3 wherefore I will 
attempt to wreſt the ſame (as they ſay) out of his mouth. Therg- 
fore tell me, Simplicius, do you think there can be any ſhadows, 
where the rays of the Sun do ſhine ? 

Simpl. I believe, nay I am certain that there cannot; for that 
it being the grand luminary, which with its rays driveth away dark- 
nels, it 1s 1mpoflible any tenebrofity ſhould remain where it com- 
eth 3 moreover, we have the definition, that Tenebre ſunt priva- 
tio luminis. © | «ie 

SALV. Therctare the Sun, beholding the Earth, Moon or 6- 
ther opacous bady, never ſeeth any of its ſhady parts, it nat ha- 
ving any other eyes to ſee with, fave its rays, the conveyers/ of 
light : and conſequently, one; ſtanding in the Sun would neyes 
{ce any thing of umbrage, foraſmuch as his viſive rays would ever 


g0 
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g0 accompanied with thole i]luminating beams of the San. 

Simet. This is true , without any contradiction. | 

Sar v. But when the Moon is oppofite to the Sun, what dif. 
ference 1s there between the traG of the rayes of your ſight , and 
that motion which the Suns rayes make ? 

S1My1. Now I underſtand you ; for you would ſay , that the 
rayes of the ſight and thoſe of the Sun, moving by the ſame lines, 
we cannot perceive any of the obſcure valleys of the Moon. Be 
pleaſed to change this your opinion , that I have either fimulation 
or dilimulation in me 3 forl proteſt unto you , as I am a Gentle- 
man , that I did not gueſle at this ſolution , 'nor ſhoufd I have 
thought, upon it , without your help , or withont long ſtudy. 
 $ aGR. The refolutions , which between you two have been 
alledged touching this laſt doubt , hath; to {peak the truth, ſatisfi- 
ed meallo. But at the ſame tune this conſideration of the vi- 
fible rayes accompanying the rayes of the Sun , hath begotten in me 
another {cruple about the other parr , but I know not whether I 
can expreſſe it right , or no.:. for it but juſt now comming into my 
mind , I have not yet methodized it to my mind : but let ns {ee if 
we can ,, all together , make ir intelligible. There is no queſtion, 
but that the parts towards the circumference of that poliſh't,bur not 
burniſh't Hemiſphere, which s illuminated by the Sun, receiving the 
rayes obliquely , receive much fewer thereof, than the middle- 
moft parts , which receive them direAly. And its poſſible , that a 
trad or {pace of v. g. twenty degrees in breadth, and which is to- 
wards the extremity of the Hemiſphere, may not receive more rays 
than another towards the middle parts, of but four degree broad : 
{o that that doubtleſs will be much more obſcure than this; and 
ſuch it will appear to whoever ſhall behold them both in the face, 
or (as I may (ay) in their full magnitude. Burif the eye of the 
beholder were conſtituted 1n ſuch a place, that the breadth of the - 
twenty degrees of the obſcure ſpace, appeared not to it longer 
than one of four degrees, placed in the midſt of the Hemiſphere, 
I hold it not impoſſible for it to appear to the ſaid beholder e- 
qually clear and lucid with the other; becauſe, finally, between 
two equal angles, to wit, of four degrees apiece, there come to 
the eye the refleions of two equal numbers of rayes : namely, 
thoſe which are refle&ed from the middlemoſt ſpace ,. four degrees 
in breadth, and thoſe refle&ed from the other of twenty degrees, 
but {cen by compreſiion, under the quantity of four degrees : and 
ſuch a ſituation:thall the eye obtain, when it is placed between the 
laid Hemiſphere , and the body which illuminates it ; for then the 
fight and rayes move in the ſame lines. It ſeemeth not impoſlible 
therefore , but that the Moon may be of a very equal ſuperficies; 
and that neyerthelefſe , it may appear when it is at the full, no leſs 
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light in the extremities, than in the middle parts. 

S a LV. The dqubr is ingenious and worthy ot conſideration 3 
and as ir but jultyow came 1nto your mind unawares , {o I will 
like wile an{wer with what firſt comesinto my thoughts » and itmay 
happily fall out , that by  thinxing -more upon it, -1 may ſtumble 
upon a beter ceply. But beiore, that 1 labyrinth my {elf any far- 
ther , it would be neceſſary, that we affure our {elves by ' ſome ex- 
periment, 'whether your objeftion prove 1a effect , what-it ſeemeth 
to conclude in appearance and therefore taking once' more the 
{ame. paper » and making it to inchne , by bending a little part 
thereof upon the remainder, let us try whether expoling it to the 
Sun , {o that the rayes' of light fall upon the lefler part” dire&ly, 
and upon the other obiiquely ; this which receiveth the rayes direQ- 
ly appeareth more lucid ;./and ſce here by manifeſt experience, 
that 1x is, notably more clear; Now it your objeGion be tonclufive, 
it will follow .; that ſtooping with / our: eye fo, that in+ beholdin 
the other greater..part ,: Ic(s, illuminated , in compreſlton or fore- 
ſhortnigg, it appear unto us no bigger than the other, more ſhining; 
and that conlequeptly , n- be not beheld at a greater angle than 
that 3 it. will nece{farily enſae, 1 fay , that its light be encreaſed, fo 
that.it,do,ſcexa tq us as bright as the other. See how I behold, and 
look upon it. {@ obliquely!,: that it appeareth to me narrower than 
the ather ;; bug.yct, notwithſtanding '1ts obſcurity , doth' not to 
my. perceiving.,; at all grow clearey. Try now if the ſame ſucceed 
to-Y Qi 7 1 £0 | As 

g AG R- Lhaye look t-upon it ,, and though I have ſtooped with 
my,eF& , - yettcanuor Þ fee the faid luperficies encreaſe in light of 
clarity ; gay me thinks,it rather grows'more dusky. f 

Sa uv. We are hichereo confident of the invalidity of the ob- 
zeGiqn 3 In the next place, as tothe folurion , I believe, that, by 
realop, the. Superficies of this paper is little leffe than ſmooth , the 
rayesAarc very few,, which; be refle&ed towards the point of inci- 
dence; in compariloni 6h; the multitude , which are refle&ed to- 
wards the eppolite parts,;. and that of thoſe few more and more 
are loſt, the nearer the viſive rayes approach to thoſe lucid rayes 
of. incidence 3,-and becaule it is not'the incident rayes, but thofe 
which are.refleed to the eye, that make the obze& appear lu- 
minous 3 therefore, in ſtooping the eye, there is more loſt than got, 
as you your felt confeſſe to have cen in looking upon the obſcu- 
rer. part of the paper. | 

Sa G8. Ireitfatisfcd with this experiment and reaſon : Ir re- 
mains now, that Szmpliciza anfwer to my other queſtion, and telf 
me what moves the Periputeticks to require this ſo exact rotundity 
in. the Caeleſtial: bodies. | 

Si my L, The Celeſtial bodies being ingenerable,inalterable,im- 


paſlible, 
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paſlible, ummortal,@&vc. thoy muſt needs be abſolute! y perfect; and Perfe ſphevicith 
rheir being abſolute pertect,neceſlarily implies that there is in them why aſerrbed 19 
all kinds of perteQion ; and conſequently,that'their figure'be alſo ogra _ 
perfe&;; that is to day , ſpherical; and ablolutcly and pertedly es, af 
({phcrical-, and-not rough and irregular. 1 

$41 v. And this incorruptibility , /from whence do you prove 

SiMe 1. Immedately by its freedom from contraties, and me- 
diately ;-by its ſimple circular motion,” 

SALYN So that; by what 1'gather'from your Uiteourſe 5 11tha- The Froure Is no 
king the effence of the Celeſtial bodicvts be jjicorttprible, lat. te canſcof iroore 
terable, \9+t, rheve is no 'need'ok. rofitndity as #iltſe,, ' or 'tequi- + camp Heh Fave : 
ſice 3'/for'if this ſhvnld cauſe inalferabilify, wemwlitat' our 'plea- : 
ſure make wood, wax, and other Eletheritary mtitters, irfcbrrup- 
tible, by reducihgtheth to # ſpherical fgtire. 2 - * 

Sinvy't. Andis# not mabiifeſt thata ball/'vf Wood will better 
and longer be ptcterved;,' thin an oblong, or other angalar fi 
gure , ihade of alike quantity of the fare wood: OH 215 

S a1 v.- This is moſt certaiti', but yer tt dotÞ not of corrupttble 

becorhe incomuprtible , but-ſtill rembitts corrtptible, thongh'of'a 
much longer duration: Therefor e you ntuſt not; that a'thing COf- Corruptibility ad- 
ruptible*; 1s capable of being mote'or lefle frich' 3 and We may wo fit 
properly ſay this is lefſe corruptible than that ; as for exttaple, the nat Woo Bas 
Jaſper, than the Pretra Sirens ; but tncorruptibility admits not 
of more, or lefſe, {© as that it may be (aid this 4s'wwiore mcornupri- 
ble than that; if both be thcorruptible and'eterhal. The diver- 74. perfeltion of 
ſity of figure therefore catidvt operate :- fave onely in matters ca- fgvre , oprrererb 
pable of mort vr"lefle duration 3 bat in the etetnal , which can- "tf _ - 
not be other than equally eternal , the operation'df figure ceaſeth. crerna. 
And therefore; {ſince the Cwleſtial matter is Hot incorruptible by 
figute , but othtrwaytes no man needs to be fo ſolicitous for this 
perfect ſphericity 5; for if ' 6 matter Be incorruptible , let tt have 
what figure it will ; it ſhall be alwayes ſuch. ' 

Sas. But 1 ata conſidering another thing, and fay ; that if 7#:he ſpherical f- 
we ſhould grant the ſpherical figure 'a faculty of conferring incor- gore, Fonferrerh, 6 
ruptibility; all bodies of whatſoever figure , would be incorrupti- W468) 7 pets oh 
ble ; foralinuch as if che rotiind body be incorruptible , corrupti- | 
bility would then ſubſiſt in thoſe parts which alter the perfet rg- 
tundity ; as for inſtance, . there is iti a Die a body perfectly round, 
and, as fuch, incorruptible 3 therefore it rerhaineth that thoſe an- 
gles be corruptible which cover and hide the rotunidity ; fo that 
the moſt that could happeri , would'be ; that thoſe angles, and 
(to {0 ſpeak) excreſcencies, Would corrupt: But if we proceed to a 
more iftward conſideration”, that in thoſe parts alfo towards the 
angles , there art compriſed othet Iefſer bals'of the fame matter | 
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And therefore they alſo, as being round , muſt be alſo incorrup» 


tible ; and likewiſe in the remainders, which environ theſe eight 
lefler Spheres , a man may underſtand that there are others : ſo 
that in the end, reſolving the whole Die into innumerable balls, 
it muſt neceſſarily be granted incorruptible. And the ſame dif- 
courſe and reſolution may be made in all other figures. 

Sar v. Your method in making the concluſion, forif v.g. a 
round Chryſtal were, by reaſon of its figure,incorruptible; namely, 
received from thence a faculy of reſiſting all internal and external 
alterations, we ſhould not find, that the zoyning to it other Chry- 
ſtal , and reducing it v. g- into a Cube, would any whit alter it 
within, or withour; ſo as that it would thereupon become leſle 
apt to reſiſt the new ambient , made of the ſame matter, than it 
was to reſiſt the other, of a'matter different; and eſpecially, if 
it be true, that corruption 1s generated by contraries , as Ari- 
ftotle ſaith 3 and with what can you encloſe that ball of Cryſtal, 
that is leſſe contrary to it, than Cryſtal it ſelf ? But we are, not a- 
ware how time flies away 53. and it will be roo late before we come 
to an end of our diſpute , if we ſhould make ſolong diſcourſes , 
upon every particular z beſides our memories are ſo confounded 
in the multiplicity of notions , that I can very hardly recal to 
mind the Propotſiions , which I propoſed in order to Simplicins, 
for our conſideration. 

SinpL. I very well remember them: And as to this particular 
queſtion of the, montuoſity of the Moon, there yet remains un- 
an{wered that. which I have alledged , as the cauſe , {and which 
may very well ſerye for a ſolution) of that Phenomenon , ſaying, 
that it is an illuſion proceeding from the parts of the Moon, be- 
ing unequally opacous, and perſpicuous. 

SaGcr. Even now, when Simplicius aſcribed the apparent Pro- 
taberancics or unevenneſſes of the Moon (according to the opinion 
of a certain Peripatetick his friend) to the diverſly opacous , and 


Mather of Peart perſpicuous parts of the ſaid Moon, conformable to which the like 


accommodated to 
imitate the appa= 
rent MWMHnevVennejſes 
of the Moons ſur - 
are 


i[luſions are ſeen in Cryſtal, and Jems of divers kinds, I bethought 


ſe: My ſelf of a matter much more commodious for the repreſenting 


ſuch effeRs; which is ſuch, that I verily believe , that that Philoſo- 
pher would give any price for it; and it is the mother of Pearl, which 
is wrought into divers figures, and though it be brought to an ex- 
rreme evenneſle; yet it ſeemeth to the eyein ſeveral parts , ſo vari- 
ouſly hollow and knotty , that we can ſcarce credit our feeling of 
their evenneſſe. 

SaLv. This invention is truly ingenious ; and that which hath 
not been done already , may be done in time to come; and if 
there have been produced other Jems, and Cryſtals , which have 
nothing to do with the illuſfjons of the mother of Pearl, theſe may 

be 
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be produced allo z 12 the mean time , that I may aot prevent any 
one , I will ſuppreſle the anſwer which might be given , and onel 
for this time betake my {elf to ſatisfhie the obzeCtions brought by 
Simplicins. 1 ſay therefore , that this reaſon of yours is too ge- 
neral, and as you apply it not toall the appearances one by one; 
which are {een in the Moon, and for which my ſelf and others 
arc induced to hold it mountainous, I believe you will not find 
any one that will be ſatisfied with ſuch a dodrine z nor canT think, 
chat either you , or the Author himſelf , find in it any greater 
quietude, than in any other thing wide from the purpoſe. Of the 7;.,,....... 
very many ſeveral appearances which are {een night by night in c2-»=«/cs of rhe 
the courſe of Moon, you cannot imitate {9 much as one, by making 37% gu f 
a Ball at your choice, more or leſs opacous and per{picuous, and me and /c{; op4- 
that 1s ot a polite ſuperficies z whereas on the contrary, one may ©), 7 P*ripicniy: 
make Balls of any ſolid matter whatſoever, that is not tranſparent, p:@:of the 21149, 
which onely with eminencies and cavities, and by receiving the il. 746 with ay 
tumination ſeveral ways, ſhall repreſent the ſame appearances and © 
mutations to an hair, which from hour to hour are diſcovered in ;-,;,,, ,:a- 
the Moon. In them you ſhall lee the ledges of Hills expoſed to ««« from which rhe 
the Suns light, to be very ſhining, and after them the projections rogroe monme 
of their ſhadows very obicure 3 you ſhall ſce them greater and leſs, 
according as the laid eminencies ſhall be more or lels diſtant, from 
the confines which diſtinguiſh the parts of the Moon illuminated, 
from the obſcure : you ſhall ice the ſame term and confine, not 
equally diſtended, as it would be if the Ball were poliſh'd, but 
Craggie and rugged. You ſhall ſee beyond the ſame term, in the 
dark parts of the Moog many bright prominencies, and diſtin& 
from the reſt of the illuminations : you ſhall {ce the ſhadows a- 
foreſaid, according as the illumination gradually rifeth, to demi- 
niſh by degrees, till they wholly diſappear 3 nor are there any of 
them to be ſeen when the whole Hemiſphere is enlightned, A- 
gain on the contrary, in the lights. paſſage towards the other He- 
miſphere of the Moon. you ſhall again obſerve the ſame eminen- 
cies that were marked, and you ſhall ſee the projeQions of their 
ſhadows tg be made a contrary way, and to decreaſe by degrees: 
of which things, once more I lay, you cannot ſhew me ſo much as 
one in yours that are opacous and perſpicuous. 
SaGr. One of them certainly he may imitate, namely, that of 
the Full-Moon, when by reaſon of its being all illuminated, there 
15 not to be ſeen cither ſhadow; or other thing, which receiveth 
any alteration from its eminencies and cavities. But I befeech 
you, Salviatus, let us ſpend no more time on this Argument, for 
a perion that hath had but the patience to make obſervation of but 
one or two Lunations, and is not. {atisfied with this moſt ſenſible 
truth , may well be adjudged void of all judgment 3 and _ 
UC 
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ſuch why ſhould we throw away our time and breath in vain ? 

SiMmp1,. I muſt confeſs I have not made the oblervations, for 
that I never had ſo much curioſity, or the Inſtruments proper for 
che buſineſs ; but I will not fail ro do it. In the mean time, we 
may leave this queſtion in ſuſpenſe, and pals to that point which 
follows, producing the motives inducing you to think that the 
Earth may refle& the light of the Sun no leſs forceably than the 
Moon, for it ſeems to me ſo obſcure and opacous, that 1 judg ſuch 
an effe& altogether impoſlible. 

Salv. Thecauſe for which you repute the Earth unapr for 
illumination, may rather evince the contrary : And would it not 
be ſtrange, Simplicins,if I ſhould apprehend your diſcourſes bet- 
ter than you your ſelf ? 

S1mei. Whether I argue well orill, it may be, that you ma 
better underſtand the ſame than I; bur be it ill or well that I 
diſcourſe, I ſhall never believe that you can penetrate what I mean 
better than I my felt. 

Salv. Well, I will make you believe the ſame preſently. Tell 
me a little, when the Moon is near the Full, ſo that it may be ſeen 
by day, and alſo at midnight, at what do you think it more {plen- 
did, by day or by night ? 

The Moon ap- SIMPL By night, without all compariſon. And methinks 
pears brighrer by the Moon relembleth that pillar of Clouds and pillar of Fire, 
"ight chan by ds. hich guided the Iſraelztes z which at the preſence of the Sun, 

appeared like a Cloud, but in the night was very glorious. Thus 

The Mon be- ] have by day obſerved the Moon amidſt certain ſmall Clouds, 


held in the day . . | | 
eo » « juſt as if one of them had been coloured white, but by night it 


late cloyd, ſhines with much {plendor. 

Sar v. So that if you had never happened to ſee the Moon, 
ſave onely in the day-time, you would not have thought it more 
ſhining than one of thoſe Clouds. 

S1mp1. I verily believe I ſhould not. 

Sa Lv. Tell me now; do you believe that the Moon is really 
more ſhining in the night than day, or that by ſome accident it 
ſecmeth ſo ? ; 

Sine. Iam of opinion, that ic reſplends in it ſelf as much in 
the day as night, but that its light appears greater by night, be- 
cauſe we behold it in the dark mantle of Hezven; and in the da 
time, the whole Atmoſphere being very clear, fo that ſhe little 
exceedeth it in luſtre, ſhe ſeems to us much leſs bright. 

Sary. Now tell me; have you ever at midnight ſeen the Ter- 
reſtrial Globe illuminated by the Sun ? 

S1MmyL. This ſeemerh ro me a queſtion not to be ask'd, unleſs 
in zeſt, or of ſome perſon known to be altogether void of ſenſe. 

Salty. No,no; Icſteem you to be a very rational man, and 

do 
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do ack the queſtion ſeriouſly 3 and therefore anſwer me : and if 
afterwards you ſhall think that I ſpeak impertinently, I will be 
content to be the ſenſe]cſs man: for he is much more a fool who 
ntercogates ſimply, than he ro whom the queſtion is put. 
'$:imPt. If then you do not think me altogether fimple, take 
it for granted that I have anſwered you already, and ſaid, that it 
15 impoſſible, that one that 1s upon the Earth, as we are, ſhould ſce 
by night that parr of the Earth where it is day, namely, that is il- 
luminated by the Sun. 
'Sariv-. Therefore you have never ſeen the Earth enlightned, 
ſave onely by day ; but you ſee the Moon to ſhine alſo in the 
dead of night. And this is the cauſe, Simplicins, which makes 
you believe that the Earth doth not ſhine like: the Moon ; but if 
you could ſee the Earth, illuminated, whilſt you were in ſome dark 
place, like our night, you would ſee it ſhine brighter than the 
Moon. Now -if you defire that the compariſon may proceed 
well, you muſt compare the light of the Earth, with that of the 
Moon {cen in the day time, and not with the ſame by night : for 
It is not in our power to fee the Earth illuminated, ſave onely in 
the day. \Is it not ſo? 
'SimeL. '$o it ought to 
*SaLv.. And foraſmuch as you your ſelf have already confeſſed 
to have ſeen the Moon by day among ſome little white Clouds, 
and very nearly, as to its aſpeQ; reſembling one of them ; you did ,, , , ,. 
thereby. grant, that thoſe Clouds, which yet are Elementary ay: chan the vox 
matters, are as apt to receive illumination, as the Moon , yea P -y 4g 
more, if you will bur call to mind that you have ſometimes ſeen ” * OMe 
fome Clouds of vaſt greatneſs, and as perfe& white as the Snow 3 
and there 1s no queſtion, but that if ſuch a Cloud could be con- 
tinued fo luminous in the deep of night, it would illuminate the 
places near about it, more than an hundred Moons. If therefore 
we were affured that the Earth is illuminated by the Sun, like one 
of thoſe Clouds, it would be undubitable, but that it would be no 
leſs ſhining than the Moon. But of this there is no queſtion to 
be made, in regard we ſee thoſe very Clouds in the abſence of 
the Sun, to remain by night, as obſcure as the Earth : and that 
' Which is more, there is not any one of us, but hath ſeen many 
times ſome ſuch Clouds low, and far off, and queſtioned whether 
they were Clouds or Mountains : an evident figa that the Moun- 
tains are no Jeſs Juminous than thoſe Clouds. A wall ilumina- 
Sa GR. But what needs more diſcourſe ? Sce yonder the Moon #4 % "A ons 
15 riſen, and more than half of it illuminated ; ſee there that wall, CO Bach” as 
on which the Sun ſhineth ; retire a little this way, ſo that you ſee eſs than ir. 
the Moon ſideways with the wall : look now ; which of them 
ſhews more lncid ? No not you ſce, that if there is any advantage, 
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the wall hath it ? The San ſhineth on that wall ; from thence it 
The third r:fe- 35 reverberated upon the wall of the Hall, from thence it's refle- 
few of 4896" rl Qed upon that chamber, (o thar it falls on it at the third reflection: 
as "ft "of £ and I am very certain, that there 1s 1n that place more light, than 
LOR if the Moons light had directly faln uport it. 
S;myr. But this I cannot beheve ; for the illumination of the 
Moon, eſpecially when it 1s at the full, is very great. _ | 
Sacr. It ſeemeth' great by reaſon of the circumyacent dark 
Fnanne places; but abſolutely it is not much, and is Jeſs than-that of the 
:bar of the i= twilight half an hour after the Sun is fet; which is manifeſt, be- 
hes. cauſe you {ee not the ſhadows of the bodies i]|uminated by the 
Moon till then, to begin to be diſtinguiſhed on the Earth. Whe- 
ther, again, that thicd refletion upon that chamber, illuminates 
more than the firſt of the Moon, may be known by going thether, 
and reading a Book, and afterwards ſtanding there in the nighc 
by the Moons light, which will ſhew by which of them lights one 
may read more or lels plainly, but I believe without further tryal, 
chat one ſhould ſee lets diſtinQly by this later. 5 
S +1 v. Now, Simplicixs, (if haply you be ſatisfied) you may 
conceive, as you your {elf know very well, that the Earth doth 
ſhine no leſs than the Moon; and the only remembring you of ſome 
chings, which you knew of yourſelf, and learn'd not of me, hath 
aſſured you thereof : for 1 taught you not that the Moon ſhews 
lighter by night than by day, but you underſtood it of your ſelf;; 
as alſo you could tell me thar alittle Cloud appeareth as lucid as 
the Moon : you knew alfo, that the illumination of the Earth can- 
not be ſeen by night 3 and in a word, you knew all this, without 
knowing that you knew it. So that you have no reaſon to be (cru- 
pulous of granting, that the dark part of the Earth may illuminate 
the dark part of the Moon, with no leſs a light than that where- 
with the Moon illuminates the obſcuritics of the night, yea rather 
ſo much the greater, inaſmuch as the Earth is forty times bigger 
than the Moon. 7 


S;mbpl. | muſt confels that I did believe, that that ſecondary 
lighe had been the natural light of the Moon. | 
Sa1v. Andthis allo you know of your ſelf, and perceive not 
that you know ir. Tell me, do not you know without teaching) 
| _ that the Moon ſhews it ſelf more bright by night than by day, in 
MWaom? ur oa reſpec of the obſcurity of the ſpace of the ambient? and conſe- 
in an obſcureram= quently, do you not know #1 gerere, that every bright body ſhews 
VL the clearer, by how much the ambient is obſcurer ? 
S1myrt. This | know very well. 
Sarv. When the Moon is horned, and that ſecondary light 
ſeemerh to you very bright, 1s it not ever nigh the Sun, and con- 


ſequently, in the light of che crep»ſculum, (twilight ? ) | 
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Srmpt. Itis ſo; and I have oftentimes wiſh'd that the Air 
would grow thicker, that I might be able to ſee that ſame lighc 
more plainly z bur it ever diſappeared before dark night. 

Sarv. You know then very certainly, that in the depth of 
night, that light would be more conſpicuous. | 

S1imyeLt-. I dolo; and allo more than that, if one could but 
take away the great light of the creſcent illuminated by the Sun, 
the preſence of which much obſcureth rhe other leſſer. | | 

Sarv. Why, doth it not ſometimes come to pals, that one may 
in a very dark night ſee the whole face of che Moon, without be- 
ing at all illuminated by the Sun ? 

S1tnmyr. 1 know not whether this ever happeneth , fave onely 
in the total Ecclipſes of the Moon. 

Say. Why, at that time this its light would appear very 
clear, being in a moſt obſcure medium, and not darkned by the 
clarity of the luminous creſcents : but in that poſition, how light 
did it appear to you'? 

SimyL. I have ſometimes ſeen it of the colour of braſs, and a 
little whitiſh 3 but at other times it hath been ſo obſcure, that I 
have wholly loſt the ſight of it. 

Saiv. How then can that light be ſo natural, which you ſees ſo 
cleer in the cloſe of the twilight, notwithſtanding the impediment 
of the great and contiguous ſplendor of the creſcents ; and which 
again, in the more obſcure time of night, all other light removed, 
appears not at all ? | 

SinePL. Lhave heard of (ome that believed that ſame light to 
be participated to theſe creſcents from the other Stars, and in par- 
ticular from Venus, the Moons neighbour. 

S atv. And this likewiſe 1sa vanity 3 becauſe in the time of 
its total obſcuration, 1t ought to appear more ſhining than eyer ; 
for you cannot ſay, that the ſhadow of the Earth intercepts the 
ſight of Venus, or the other Stars. But to ſay true, it 1s not at 
that inſtant wholly deprived thereof, for that the Terreſtrial He- 
miſphere,' which in that time Jooketh towards the Moon, is that 
where it is night, that is, an intire privation of the light of the Sun. 
. Andif you but diligently obſerve, you will very ſenſibly perteive, 
that like as the Moon, whea it 1s ſharp-horned, doth give very little 
light to the Earth 3 and according as in her the parts illumi- 
nated by the Suns light do encreaſe : fo likewiſe the ſplendor ro 
our {ceming encreaſeth, which from her is refle&ed towards us ; 
thus the Moon, whilſt it is ſharp-forked; and that by being between 
the Sun and the Earth, it diſcovereth a very great part of the Ter- 
retrial Hemiſphere illuminated, appeareth very clear : and depart- 
ing from. the Sun , and paſſing towards the *Quadrature , you 
may lee the faid light by. degrees to grow dim ; and after the 
K 2 Quadra- 


*By the Moons two 
Quadratures you 
are to underſtand 
its firſh and laft 
quarters , as As 
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Quadrature, the ſame appears very weak, becauſe it continuall, 
loleth more and mare of the view of the Juminous part of the 
Earth : and yet it ſhould {ucceed quitc contrary, it that light were 
its OWNny Or communicated to it from the Stars; for then we ſhould 
ſee it in the depth of night, and in {a very dark an ambient. 
Sine. Stay alittle 3 for I juſt now remember, that I have 
read in a ]ittle modern tract, full of many novelties z © That this 
« ſecondary light is not deriyed from the Stars, nor innate 1n the 
« Moon, and leaſt of all communicated by the Earth, bur that it is 
The ſecondary © received from the ſame illumynation of the Sun, which, the ſub- 
light of the Afoon © ſtance of the Lunar Globe being ſomewhat tranſparent, pene- 
pau CAgud a « trateth thorow all its body ; 'but,more livelily illuminateth the 
« ſuperficies of the Hemiſphere expoſed to the rays of the Sun : 
«and its pcofundity imbuing, and (as I may ſay) iwallowing that 
« light; after the manner of a cloud or chryſtal, tranſmits ir, and 
cc renders it viſibly lucid. , And this (if 1 remember aright) he 
« proveth by Authority, Experience and Realon ; citing Cleomedes, 
« Vitellion, Macrobius, and a certain other modern Author : and 
« adding, That it 1s {een by experience to ſhine moſt; in the days 
« neareſt the ConjunCtion, that is, when it is horned, and 1s chiefly 
« bright aþout its limb. And he farther writes, That in the Solar 
« Ecclipſcs, when it is under the Diſcxs of the Sun, it may be-{een 
« tranflucid, and more eſpecially rowards its utmoſt Circle. And 
« 1n the next place, far Arguments, as I think, be faith, Thatirt not 
« being able to derive that light either from the Earth, or from the 
« Stars, or from it (elf, it neceſſarily fallows, that it cometh from 
« the Sun. Þ Belides that, if you do but grant this ſuppoſition, one 
<« may eaſily give convenient reaſons for all rhe particulars that 
« occyr. For the reaſpn why that tecundary light ſhews more 
« lively towards the outmoſt limb, is, the ſhortneſs of the ſpace 
« that the Suns rays hath to penetrate, in regard that of the lines 
« which paſs through. a circle, the greateſt is rhat which paſſeth 
« through the cenere, and of the reſt, thoſe-which are fartheſt from 
«it, are always leſs than thoſe that are nearer. From the ſame 
« principle, he ſaith, may be ſhewn why the faid light doth not 
<« much diminiſh. And laſtly, by this way the cauſe is affigned 
« whence it comes, that thar {arne more ſhining circle abour the 
<< urmolt edge of the Moon, is ſeen at the time of the Solar Ec- 
« cliple, in that part which lyeth juſt under the Diſcus of the Sun, 
« bur not in that which is beſide the Diſcus : which happeneth 
« becauſe the rays of the Syn paſs.direRly to our eye, through the 
« parts of the Moon underneath : bar as for the parts which are 
« belides it, they tall beſides the eye. | 
S a L v. If this Philoſopher bad been the firſt Author of this 0+ 
pinion, I would not wonder that he ſhoald be fo afteftionate to it, 
as 
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as to have received it for truth ; but borrowing it from others, i 
cannot find any realon (uffictent to excuſe him for not perceiving 
its fallacies z and eſpecially after he had heard the true cauſe of 
that eft-&,.and bad it 1n his power to fatisfie himlelf by a thouſand 
expcriments, and maniteſt circumſtances, that the ſame proceeded 
from the ref{eRion of the, Earth,and, from nothing elſe:and the more 
this ſpeculatzon makes lomething to be delired, in the jullgment of 
fe Aut ar; and of all thoſe who give no credit to it : ſo much the 
more doth, thei not having underſtood and remembred it, exculc 
thoſe more receſs Anticnts, who, I am very certain, did they now 
underſtand 1, would without the leaſt repugnance admit thereof. 
Andif I may itrecly tell ,you what I think , I cannot believe bur 
that this Modern doth in his heart believe it; bur I rather-think, 
that the copceit. he ſhould not be the firſt Author thereof, did a 
liccle moye him to endeavour to ſyppreſſe it or to. diſparage itat 
leaſt amongſt the ſimple , whoſe -number we know te be very 
great 3 and many there are , who much; more affe& the nume- 
raus applauds of the people , than, the approhatian af a feiv: nor 
yulgar judgments. ky " 4 early 

ca Hold good Seluzatus , for me thinks, I ſee. that you 
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0. not the wzy to hit the true mark in this your diſcourſe, for theſe 
= * confound all propriety , knpw alſo how to. make themſelves « renq3no1e pare- 
Authors of , ethers inventions 4 provided they be not fa ſtale, tc al commune. 
and publick, in the Schools and Market-places, as that they are more 


then notorious to every one. | WrT- 

\SaLly. Ha! well aimed, you blame me far roving fron the 

pojor in-band ; but what have you to do with Schools and Mar- 

kets ? Is it nat all one whether apiniqns and inventions be new to | /t: a! one whe- 
men , or the men new, to them ? If you * contend about-the e- 77, inns f 
ſtcem of the, Founders of Scienges , which in all times do ſtart up, ne» 1» opinions. 
yau may make your {e]f their inventor , even-to the Alphaber it LG nts OY 
ſelf, and fo gain admiration amongſt thar illiterate rabble:3 and Latine Traoflation 
though jn procefle of rime your craft ſhould be perceived, that ©*ns*- 
would but Jutle prejudice yous. deſigne 3 for that others would 

ſucceed them in maintaining the number of your fautors;; but let 

us xeturn to prove to S7mplicins the invalidity af the reaſons of his 

modern Author , in which there are ſeveral falfities, inconſequen- 

cies, and incredible Paradoxes. And firſt, it is falſe that this ſe- . bo fone} 
condary light is clearer about the utmoſt limb than in the middle - -+da is forma 
parts , io as to form , as.it were, aring or circlemore bright than « &g, char « 
the reſt of its ſpace or contence.. True tt is, indeed , thatlooking Ks th CRE 
on the Moon at the time of twilight , at firſt fight there is the re- rence, and not in 
ſemblance of {ach a circle , buthy. an illuſion arifing from the di- the midſt cen why* 
verſity of confines that bound the Moons Diſcxs , which are con- 

tuſcd by means of this ſecondary light 3 foraſmuch as on the part 


towards 
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towards the Sun it is bounded by the lucid horns of the Moon, 

and on the other part, its confining term is the obſcure tract of the 

twilight 3 whoſe relation makes us think the candor of the Moons 

Diſcus to be ſo much the clearer 3 the which happens to be ob- 

fuſcated in the oppoſite part , by the greater clarity of rhe creſ- 

cents ; but if this modern Author had cfſaied tro make an inter- 

The way toob- poſition between the eye and the primary ſplendor , by the ridg of 

ſerve the gags ſome houſe, or ſome other ſcreen, 1o as to have left viſible only 

Res” © ** the groſeof the Moon , the horns excluded , he might have ſech 
it all alike luminous, ” 

Simeri, I think, now I remember , that he writes of his 
making uſe of ſuch another Artifice , to hide from us the falſe 
Incidum. 

Say. Oh! how is this (as I believed) inadvertency of his, 
changed into a lie , bordering on raſhnefle ; for that every one 
may frequently make proof of the contrary. That in the next 

The Moone Dil- place , at the Suns Eclipſe , the Moons Diſcus 1s ſeen otherwayes 
clipfe els og than. by privation, I much doubt , and ſpecially when the E- 
onely by privazion. Clipſe is not total , as thoſe muſt neceſſarily have been , which 
were obſerved by the Author ; but if alſo he ſhould have diſcove< 

red ſomewhat of light , this contradiQs not , rather favoureth our 

opinion ; for that at ſucha time , the whole Terreſtrial Hemi- 

ſphere illuminared by the Sun, is oppoſite to the Moon, fo that 

although the Moons ſhadow doth obſcure a part thereof , yet this 

is very ſmall in compariſon of that which remains illuminated. 

That-which he farther adds , that in this caſe, the part of the 

limb, lying under the Sun , doth appear very lucid , but that 

which lyeth beſides it , not ſo; and that to proceed from the co- 

ming of- the ſolar rayes direGly through that part to the eye , but 

Not through this, is really one of thoſe fopperies, which diſco+ 

ver the other fiftions , of him which relates them : For if it be 

requiſite to the making a ſecondary light viſible in the lunar Dif- 

cus , that the rayes of the Sun came direaly through it to our 

eyes , doth not this pitiful Philoſopher perceive, that we ſhould ne- 

ver ſee this ſame ſecondary light, ſave onely at the Eclipſe of the 

Sun? Andif apart onely of the Moon, far lefſe than halt a de- 

gree , by being remote from the Suns Diſcxs , can defle& or de- 

viate the rayes of the Sun, ſo that they 'arrive not at oureye 

what ſhall it do whe it is diſtant twenty or thirty degrees , as it is 

at its firſt apparition ? and what courſe ſhall the rayes of the Sun 

keep » which are to paſſe thorow the body of the Moon , that 

The daoher of the they may find out our eye ? This man doth go ſucceſſively confi- 
5. 9 dering what things ought to be , that they may ſerve his purpoſe; 

the things to bis but doth not gradually proceed , accommodating his conceits to 

Me plan *;, the things., as really they are, As for inſtance, to make the _ 
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of the Sun capable to penetrate rhe ſubſtance of the Moon , he 
makes her in part diaphanous, as is v. g. the tran{parence of a cloud, 
or cryftal : but I know nor what he would think of ſuch a tran- 
fparency , in caſe the ſolar rayes were to paſle a depth of clouds 
of above two thouſand miles; but let it be ſuppoſed that he 
ſhould boldly an[wer , that might well be in the Caleſtial, which 
arc quite other things from cheſe our Elementary, impure, and 
feculent bodics ; and let us convict his error by fuch wayes, as 
4dmit him no reply , or (to ſay better) ſubter-fuge. If he will 
maintain, that the ſubſtance of the Moon 1s diaphanous , he 
muſt ſay that it is ſo , whileſt that the rayes of che Sun arc to pe- 
netrate its whole profundity , that is, more than two thouſand 
miles ; but that if you oppole unto them onely one mile , or 
tefle , they ſhould no more penetrate that , than they penetrate 
one-of our mountains: . 

SaGr. You put me in mind of a man , who would have ſold by 
me a ſecret how to correſpond, by means of. a certain ſympathy of Auf Leahy al « 
magnetick necdles , * with one, that ſhould be two or three thou- c:rram ſecrer for 
ſand miles diſtant; andI telling him , that I would willingly buy pms Frogs. 
the fame , but that I deſired firſt to ſee the experiment thereof , « thovſand mite: 
and that it did (uffice me to make it , I being in one Chamber,and 7 
he in the next , he anſwered me; that in (o {mall a diſtance one 
could not fo well perceive the operation z whereupon I'turn'd him 
going , telling him , that 1 had no mind, at that time, to take a 
journey unto Grand Cairo , or to Muſcovy, to make the experi- 
ment ; but that, it he would go himfelf, I would perform the 
other part , ſtaying ih Venice. But Iet us hear whither the dedu- 
ion of our Author tendeth , and what neceſſity there is, that he 
muſt grant the matter of the Moon to be moſt perforable by the 
rayes of the Sun, in a depth of. two thouſand miles , but more 
opacous than one of our mountains, in a thickneiſe of one mile 
onely. | 

Sarv. The very mountains of the Moon themſelves are a 
proof thereof, which percuſſed on one fide of the Sun, do caſt 
on the contrary {ide very dark ſhadows , terminate, and more di- 
ſtin& by much, than the ſhadows of ours; bur had theſe moun- 
fains been diaphanous, we could never have come to the know- 
ledg of any unevenneſle in the ſuperficies of the Moon , nor have 
teen thoſe luminous montuoſities diſtinguiſhed by the terms which 
ſeparate the Jucid parts from the dark : much leſle, ſhould we ſee 
this ſame term (o diſtin& , if it were true, that the Suns light did” 
penetrate the whole thickneſſe of the Moon ; yea rather, accord- 
ing to the Authors own words , we ſhould of neceſſity diſcern the 
paſſage, and confine, between the part of the Sun ſeen, and the 

. part not ſeen , to be very confuſed , and mixt with Jight and 


dark- 


80 G. Garirt#zus, his Syſeme. 


darkneſſe 3 for that that matter which admits the paſſage of the 
Suns rayes thorow a ſpace of two thouſand miles, muſt needs be 
ſo tranſparent , that it would very weakly refiſt them in a hun- 
dredth , or lefler part of that thicknefle 3 nevertheleſſe, the term 
which ſeparateth the part 1]]Juminated from the obſcure , 1s inci- 
dent , and as diſtin&, as white 1s diſtin& from black ; and e- 
ſpecially where the Seton paſſeth through the part of the Moon, 
that is naturally more clear and montanous ; but where the old 
{pots do part , which are certain plains, that by means of their 
ſpherical inclination , receive the rayes of the Sun obliquely, 
there the term is not ſo diſtin, by reaſon of the more dimme il- 
lumination. That, laſtly, which he ſaith , how that the ſecondary 
light doth not diminiſh and languiſh, according as the Moon en- 
creaſeth , bur conſerveth it ſelf continually in the ſame efficacy; 
is moſt falſe; nay it 15 hardly ſeen in the quadrature, when, on 
the contrary , it ſhould appear more {plendid , and be viſible after 
the crepuſculum in the dark of night. Let us conclude therefore, 
that the Earths refleGion is very ſtrong upon the Moon ; aad that, 
which you ought more to eſteem , we may deduce from thence an- 
other admirable congruity berween the Moon and Earth ; name- 

The Earthmay re Ty, that if it be true, the Planets operate upon the Earth by their 

Rate+ arg motion and light , the Earth may probably be no leſſe potent in 

lic, with its tight» Operating reciprocally upon them with the ſame light , and perad- 
venture , motion alſo. And though it ſhouid not move, yet may 
it retain the ſame operation 3 becauſe, as it hath been proved al- 
ready , the action of the light is the {clf fame , I mean of the light 
of the Sun refle&ed ; and motion doth nothing , fave only vary 
the aſpeGs , which fall out in the ſame manner , whether we make 
the Earth move, and the Sun ſtand ſtill, or the contrary. 

Sinyr. None of the Philoſophers are fund co have ſaid, that 
theſe inferiour bodics operate on the Caclitial , nay, Ariſtotle at- 
ſirmes the dire& contrary. 

SaLv-. AriStotle and the reſt , who knew not that the Earth and 
Moon mutually illuminated each other , are tv be excuſed 3 but 
they would juſtly deſerve our cenſure, 1 whilcſt they defire that 
we ſhould grant and believe with them , thac the Moon operateth 
upon the Earth with light , they ſhould deny to us , who have 
taught them that the, Earth illuminates the Moon } the operation 
the Earth hath on the Moon. 

SimyeL. In ſhort, I find in my ſelf a great unwillingneſſe to 
admit this commerce , which you would perſ{wade me to be be- 
ewixt the Earth and Moon , placing it , as we ſay , amongſt the 
number of the Stars 3 for if there were nothing elſe , the great 
{eparation and diſtance between it and the Cacleſtial bodies, doth 
1n my opinion neceſſarily conclude a vaſt diſparity between them. 

SALY- 
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Salty. Sce Simplicius what an inveterate affeCion and radica- 
ted opinion can do , {ince it is ſo powerful, that it makes you think 
that thoſe very things favour you , which you produce againſt 
your ſelf. For if {eparation and diſtance are accidents ſufficient to 
per{wade with you a great diverſity of natures, it mnſt follow that 
proximity and contiguity import fimilitude. Now how much more Affair) berwren 
neerer 15the Moon to the Earth, than to any other of the Coeleſtial I © tow 
Orbs? You muſt acknowledg therefore,according to your own con- vicoadey 
ceſſion (and you ſhall have other Philoſophers bear you company) 
that there is a very great affinity betwixt the Earth and Moon. 
Now let us proceed, and (ee whether any thing remains to be con- 
(idered, touching thoſe obzetions which you made againſt the re- 
{emblances that are between theſe two bodies. 

Sip 1+. Jtreſfts, that we ſay ſomething touching the ſolidity of 
the Moon , which 1 argued from its being exquiſite ſmooth and 
polite ,. and. you from its montuoſity, There is another ſcruple al- 
fo comes into my mind , from an opinion which I have , that the 
Seas refleCtion ought by the equality of its ſurface, to be rendered 
ironger than that of the Earth , whole ſuperticies is ſo rough and 
OPACOUs. | 

Sar v. As tothe firſt objzeQion ; I ſay, that like as among the 
parts of the Earth, which all by their gravity ſtrive to approach the <,,, ,-,, 
neareſt they can poſſible to the center, ſome of them alwayes are Lunar Globe argu- 
more remote: from it than the reſt, as the mounrains more than _ _4 being 
the valleys, and that by reaſon of their ſolidity and firmineſfſe ; 
(for if rhey were of fluid, they would be even) ſo the ſeeing ſome 
parts of the Moon to be elevated above the ſphericity of the low- 
er parts , argueth their hardneſle; for it is probable that the mat- 
ter of che Moon is reduced into a ſpherical form by the harmoni- 
ous conſpiration of all its parts to the ſame ſenrenſe. Touchin 
the ſecoud doubt , my thinks that the particulars already obſerved 
to happen in the Looking-glaſſes, may very well aſſure us;that the 
refle&ion of light comming from the Sea , is far weaker than that 73. $.,, ,.4-. 
which cometh from Land ; underſtanding it alwayes of the #io» ef lizhe much 
univerſal refle&ion ; for as to that particular , one which the wa- rye are ant 
ter being calm , cafteth upon a determinate place , there is no 
doubt, but that he who ſhall ſtand in that place , ſhall ſee a very 
wes refleQion in the water , but every way elſe he ſhall ſee the 
urface of the Water more obſcure than that of the Land; and to Av experimen 
prove it to your ſenſes, let us go into yonder Hall , and power Gon of rs ow 
forth a little water upon the Pavement. Tell me now, doth not fe clear rhe: 
this wet brick ſhew more dull than the other dry ones ? Doubt- ** #f 1he Land: 
lefſe it doth , and will ſo appear , from what place ſoever you be- 
holdit, except one onely , and this is that way which the light 
cometh , rhat entereth in at yonder window ; go backwards 
therefore by a little and a little. L S1MePL 
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S1neti. Herel fee the weſt part ſhine more than all the reſt of 
the pavement , and I ſee that it ſo hapneth , becauſe the refle- 
ion of the light which entcreth in at the window , cometh to- 
wards me. 

SAaly. That moiſture hath done no more but filled thoſe little 
cavities which are in the brick with water , and reduced jts ſuper- 
ficies to an exa& eveneſſe ; whereupon the reflex -rayes ifſue 
unitedly towards one and the ſame place; bur the reſt of the 
pavement which is dry , hath its protuberances, that is, an innu- 
merable variety of inclinations in its {malleſt particles; whereup- 
on the refle&ions of the light ſcatter towards all parts, but more 
weakly than if they had gone all united together ; and therefore, 
the ſame ſheweth almoſt all alike , beheld ſeveral wayes, but far 
lefſe clear than the moiſtned brick. I conclude therefore, that the 
{ſurface of the Sea , beheld from the Moon, in like manner, as t 
would appear moſt equal, (the lilands and Rocks deduted) ſo it 
would ſhew lefle clear than that of the Earth , which is montanous 
and uneven. And but that I would not ſeem , as the faying is, 
to harp too much on one ſtring, 1 could tell you that I haye ob: 
ſerved in the Moon that ſecondary light which I cold you came to 
her from the refleQion of the Terreſtrial Globe , to be notably 

The ſecondsry more clear two or three dayes before the conjunGtion , than after, 
light of = _ that is, when we ce it before break of day in the Eaſt, than 
— " , When it is ſeen at night after Sun-ſer in the Weſt ; of which dif- 
after. ference the caule 1s, that the Terreſtrial Hemiſphere , which looks 

towards the *Eaſtern Moon, hath little Sea, and much Land, to 
wit, all Aſia , whereas, when it is in the Weſt , it beholds very 
great Seas ,, that 1s, the whole Atlantick Ocean as far as America: 
An Argument ſufficiently probable that the ſurface of the water 
appears leſſe ſplendid than that of the Earth. 

S1nyL. So that perhaps you believe , thoſe great ſpots diſcg- 
vered in the face of the Moon , tobe Seas, and the other clearer 
parts to be Land ,. or ſome ſuch thing ? in 

Sa1v. This which you ask me , is the beginning of thoſe in- 
congruitics which I eſteem to be between the Moon and the 
Earth, out of which it is time to diſ-ingage our ſelves, for we 
have ſtayed too long in the Moon. . I ſay therefore , that if there 
were in nature but one way onely, to make two ſuperficies illuſtra- 
ted by the Sun, to appear one more clear than the other , and 
that this were by the being of the one Earth , and the other Wa- 
ter 3 it would be neceffary to ſay that the ſurface of the Moon 
were part earthy and part aquatick ; but becauſe we know many 
wayes to produce the ſame effect (and others there may be which 
we know nor of ; ) therefore I dare not affirm the Moon to con- 
{1ſt of one thing more than another : It hath been ſeen already 


that 
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that a ſilver plate boiled , being toucht with the Burniſher , be- 

cometh of white obſcure ; that the moiſt 'part of the Earth ſhews 

more obſcure than the dry 3 that in the tops of Hills, the woody 

parts appear more gloomy than the naked and barren ; which 

hapnerh becaule there falleth very much ſhadow among the Trees, 

but the open places are illuminated all over by the Sun. And this 

mixtion of ſhadow hath ſuch operation , that in tufted velvet, the 

filk which is cut , is of a far darker colour than that which is not 

cut by means of the ſhadows diffuſed betwixt thred and thred, 

and a plain velvet ſhews much blacker than a Taffata, made of the 

ſame {i]k. So that if there were in the Moon things which ſhould 

look like great Woods , their aſpe& might repreſent unto us the 

{pots which we diſcover ; alike difference would be occaſioned, if 

there were. Seas in her : and laſtly,nothing hindreth, but that thoſe 

{pots may really be of an ob{curer colour than the reſt ; for thus 

the ſnow makes the mountains ſhew brighter. That which is plain- 7h. ſewer 

ly obſerved 1 the Moon is, that its moſt obſcure parts are all 997 the Moon 
\ : R R . . are plains, ard the 

plains , with few riſes and bancks in them 3 though ſome there be; ,,,.: ribs m- 

the reſt which 1s of a brighter colour , 1s all full of rocks, moun- 144». 

tains, hillocks ot ſpherical and other figures; and in particular,round 

abour rhe {pots are very great ledges of mountains, That the Long ledger of 

ſpots be plain {uperficies, we have afſuredproof , in that we lee, I oe ers 

how that. the. term which diſtinguiſheth the part illuminated from Aaoon. 

the obſcure , in crofſing the ſpots makes the interſeQion even, but 

in the clear parts it ſhews all craggy and ſhagged. But | know not 

as yet whether this evenneſſe of ſuperficies may be ſufficient of it 

ſelf alone, to make the obſcurity appear ,- and I rather think not. 

Beſides, I account the Moon exceeding different from the Earth ; 

for although I imagine to my ſelf that thoſe are not idle and dead 

Region3z, yer I athrm not , that there are in them motion and life, There «re my 

much leſs that there are 'bred plants, animals or other things like 5," _—__ ke 

to. ours ; but, ut {ach there be, they ſhould nevertheleſs be very t- ours , but if 

different, and remote from our imagination. And I am induced fo 7 %* pH pe 

ro think; becauſe in the firſt place, I eſteem that the matter of the very aferer:. 

Lunar Globe conſiſts nor of Earth and Water; and this alone 

lufficeth to' take away the generations and alterations reſembli 

ours: but now ſuppoſing that there were in the Moon, Water and The Aron wy 

Earth, ' yer would they not produce plants and animals like to 779 i 4” 

ours ; and this for two -principal reaſons : The firſt is, that unto our | Theſe aſpettr of 

produGiions there are required ſo many variable aſpe&s of the Sun, ; "oy bs do's 

that without them they would all miſcarry : now the habitudes Of ons, are wor {o in 

the Sun' towards the Earth are far different from thoſe towards *** 4%. 

the Moon. 'We as to the diurnal illumination, have, in the greater 

part of the Earth, every twenty four hours part day, and part 

mghr, whichefteft in the Moon is monethly : and that annual dech- 
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Nas! dere DAtion and elevation of the Sun in the Zodiack, by which it pro- 
in the Morn arc of duceth diverſity of Scalons, and inequaliry of dayes and nights, 
COT" finiſhed in the Moon in a moneth ; and whereas the Sun to us 
4 afrraderd riſeth and declineth ſo much) that from the greateſt to the leaſt al- 
and declineth with tityde, there is a difference of almoſt 47 degrees, tor ſo much is 
pegged. ;. the diſtance from one to the other Tropick ; this is 1n the Moon 
Earthef forty ſe- but ten degrees only, or little more 3 namely, as much as the grea- 
HOSTS teſt Latirudes of the Dragon on each ſide the Ecliptick. Now 

conſider what effe& the Sun would have in the torrid Zone, ſhould 
it continually for fifteen dayes together beam forth its Rayes upan 
it; which without all queſtion would deſtroy plants , herbs, 
and living creatures : and if it ſhould chance that there were any 
production, it would be of herbs, plants, and creatures very diffe- 

There are #0 rent from thole which are now there. Secondly, I venily believe 
rains inthe Mew. that in the Moon there are no rains , for if Clouds ſhould gather 

in any part thereof, as they do about the Earth, they would there- 
upon hide from our ſight ſome of thoſe things , which we with the 
Teleſcope behold in the Moon, and in a word, would ſome way or 
other change its Phenomenon,an eftect which I could never by long 
and diligent obſeryations diſcover 3 but alwayes beheld it in a 
even and pure ſerenity. 

SacGr To this may be anſwered, either that there might be 
great miſts, or that it might rain in the time of their night, that is, 
when the Sun doth not illuminate it. p 

Sarlv. If other paſſages did but aſſure us, that there were ge- 
nerations in it like to ours, and that there was onely wanting the 
concourle of rains, we might find out this, or ſome other tempe-+ 
rament to ſerve inſtead thereof, as it happens in Egypt by the m- 
undation of Nile : but not meeting with any accident, which coc+ 
reſponds with ours,of many that have been tought out for the pro+ 
duction of the like effets, we need not trouble our ſelves to intro» 
duce one alone ; and that alſo, not becauſe we have certain obſer» 
vation of it, but for a bare non-repugnance that we find therein. 
Moreover, if I was demanded what my firſt apprehenſion, and puce 
natural reaſon dictated to me concerning the production of thingt 
like or unlike there above, I would alwayes reply , that- they are 
moſt different, and ro us altogether unimaginable, for ſo me thinks 


the riches of Nature , and the omnipotence of our Cxeator and 
Governour, do require. | 


Sa Gr. Teveraccounted extraordinary madnefle that; of thafe, 

who would make humane comprehenſion the meaſure of. what ma- 

a lhe bath a power or knowledge to effe& ; whereas on the con- 
perfet knowledg FFATY there 15 nor any the leaſt effe& in Nature, which can be. 


of anbiog wakes underſtood by the moſt ſpeculative wits in the world, - This their 
ome velteve they | 


underſtand all lo vain pr elump tion of knowing all, can take beginning from NOs» 
things, | | thing 
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thing , unleſſe from their never having known any thing ; forif 
one hath but once onely experienced the perfe& knowledg of one 
onely thing , and but truly taſted what it is to know , he ſhall per- 
ceive that of infinite other concluſions, he underſtands not ſo much 
as One. 
Sarv. Yourdiſcourle is very concluding ; in confirmation of 
which we have the example of thoſe who underſtand , or have 
known {ome thing , which the more knowing they are, the more 
they know, and freely confeſſe that they know little ; nay, the 
wileſt man in all Greece , and for ſuch pronounced by the Oracle, 
openly profeſſed to know that he knew nothing. 
Sinpt. It muſt be granted therefore, either that Socrates or 
| that the Oracle it ſelf was alyar, that declaring him to be moſt 
wiſe , and he confeſſing that be knew himſelf to be moſt ig- 
norant. 
SAL v. Neither one nor the ather doth follow , for that both The azſwer of 
the aſſertions may be true. The Oracle adjudged Socrates the wi- ONES wr 
ſeſt of all men, whoſe knowledg is limited ; Socrates acknow- the wiſef of bi: 
ledgeth that he knew nothing in relation to abſolute wiſdome, *#”*: 
which is infinite ; and becauſe of infinite , muchis the ſame part, 
as is little, and as is nothing (for to arrive wv. g. to the infinite 
number, itis all one to accumulare thouſands, tens, or ciphers,) 
therefare Socrates well perceived his wiſdom to be nothing, in 
compariſon of the infinice knowledg which he wanted. Bur yet, 
becauſe there is ſome knowledg found amongſt men , and this 
not equally ſhared. to all , Socrates might have a greater ſhare 
thereof than others , and therefore verified the anſwer of the 
Orack. of 
Sac, I think I very well underſtand this particular amongſt 
men , Simplicins there is a power.of aperating , but not equally 
diſpenſed to all; and it:is without queſtion ,-:thar the power of an 
Emperar is far greater than that. of a. private perſon 3 but, both 
this and that are nothing in campariſon of the Divine Omnipo- 
tence. Amongſt men's, zhere 'are ſome that better underſtand 
Agricultare than many others ; but the knowledg of planting a 
Vinein a:trench , what hath it to:do.with the knewledg :of ma- 
king it to ſprout forth, to.attrat:nowriſhment , to ſeleft this good 
part from.that other, for to. make thereof leaves, anather to.make 
ſprouts ,.-another to make grapes. , another-to. make raifins, ano- 
ther to 'make- the huskes of them, which are: the works of moſt 
waſe Nature ? This is one .only:;pasticular a&tigf the-innumerable, 
which Nature dath,, and in it alone is diſcovered an infinite wiſ= 7;;ze 91ſaew 
_ lo.thatDivine Wiſdom may be:canchided to be infinitely #frircly infinite. 
1400mte.. | 
SAL v. Take hercot another example. Do we not ſay that the 
| Judi- 
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judicious diſcovering of a moſt lovely Stataa in a piece of Marble, 
hath ſublimated the wit of Bxonarruotti far above the vulgar wits 
of other men? And yet this work is onely the imitation of a 
meer aptitude and diſpoſition of exteriour and ſuperficial mem- 
bers of an immoveable man ; but what 1s it in compariſon of a 
man made by nature, compoled of as many exteriour and inte- 
riour members, of ſo many muſcles, tendons , nerves , bones, 
which ſerve to ſo many and ſundry motions ? but what ſhall we 
ſay of the ſenſes, and of the powers of the ſoul, and laſtly, of 
the underſtanding ? May we not ſay , and that with reaſon, that 
the ſtru&ure of a Statue fals far ſhort of the formation of a living 
man , yea more of a contemptible worm ? 

'SaGr And what difference think you , was there betwixt the . 
Dove of Architas, and one made by Nature ? 

Simye Ll. Either I am none of theſe knowing men , or elle 
there is a manifeſt contradifion in this your diſcourſe. You ac- 
count underſtanding amongſt the greateſt (if you make it not the 
chief of the) Encomiums aicribed to man made by Nature , and 
a little before you ſaid with Socrates, that he had no knowledg at 
all; therefore you muſt ſay, that neither did Nature underſtand 
how to make an underſtanding that underſtandeth. 

Sar v. You argue very cunningly, butto reply to your obje- 
ion I muſt have recourſe to a Philoſophical diſtinftion, and ſay 
that the underſtanding is to be taken too ways, that is intenſive, or 
extenſive z and that extenſive, that is,as to the multitude of intel- 
ligibles, which are infinite, the nnderſtanding of man is as no- 
thing, though he ſhould underſtand a thouſand propoſitions; for 
that a thouland, in reſpe& of infinity 1s but as a cypher: but taking 
the underſtanding intexſtve, (in as much as that term imports ) in- 
tenſively,that is, perfe&ly ſome propoſitions, I ſay,that-humane wiſ- 
dom underftandeth ſome propoſitions ſo perfe&ly, and is as abſo- 
lately. certain thereof, as Nature her {elf ; and ſuch are the pure 
Mathematical {ciences, to wit, Geometry and Arithmetick: in which 
Divine Wildom knows infinite more propoſitions, becaule it knows 
them all; ' but I believe that the knowledge of thoſe few compre- 
hended by humane underſtanding, equalleth the divine, as to the 
certainty objeGzve, for that it arriveth to comprehend' the neceſ- 
fity thereof, than which there can be no greater certainty. | 

S1M#?1-. This feemeth to me a very bold and raſh expreſſion. ; 

SAaLv. Theſe are common notions, and far from all-umbrage 
of temerity, or boldneſs, and detraG not in the leaſt from the Ma- 
zelty of divine wildom 3 as it nothing diminiſheth the omnipotence 
thereof to ſay, that God cannot make what is once done, to be un- 
done : but I doubt, Simplicins,that your ſcruple ariſeth from an o- 
pinion-you have, that my words are ſomewhat: equivocal ; oe: 

ore 
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fOre the better to cxpreſs my lelf I ſay, that asto the truth, of 

which Mathematical demonſtrations ove us the knowledge, it 15 

the lame, which the divine wiſdom knoweth ; but this I muſt grant 

you, thar the manner whereby God knowerh the infinite propo» 6:45 mancer of 
{itions, of which we underſtand ſome few, 1s highly more excellent _ different 
than ours,which proceedeth by rattocination,and paileth from con- hy Toma u 
clufjoa ro conclution , whereas his 1s done at one lingle chought or Feeding dme by 
intuicion 3 and whereas we , for example, to attain the knowledg NO. Oren 

of ſome paflion of the Circle , which hath infinite , beginning 

from one of the moſt {1mple, and raking that for its detinition, 

do proceed with argumentation to another , and from that to a 

tied , and then to a fourth, ec. the Divine Wiſdom, by the 
apprehenſion of its eſſence comprehends, without temporary raci- 

ocination \, all rthele infinite paſſions 3 which norwithſtanding\,are 

in cffe& virtually compriſed in the definitions of all things; and, tro D7:fairiors con- 
conclude,as being infinite, perhaps are but one alone in their nature, 7 virtually ai 
ard in the Divine Mind ; the which neither 1s wholly unknown to re rtf M 
humane underſtanding , but onely be-clouded with thick and 7»/ire Paſſion: 
grofſe miſts; which come in parr to be diſlipated and clarified, ;,; Korg, '. ns 
when we are made Maſters of any concluſions, firmly demon- 

ſtrarcd , and o pertealy made ours, as that we can ſpeedily run 

through them 3 for in lum, what other, is that propoſition, that 

the ſquare of the fide ſubtending the right angle in any triangle, 

13 equa] to the {quares of the other two , which include it, but 

onely the Paralellograms being upon common baſes, and between 

parallels equal amongſt themtelves ? and this, laſtly, is it not the 

lame , as to ſay that thoſe two ſuperficies are equal, of which 

equal parts applycd to equal parts, poſlefſe equal place ? Now 7. diſcourſes 
theſe inferences, which our inrelle& apprehendeth with time and a which humane 
gradual motion , the Divine Wiſdom, like light , penetrateth in 9x gona "+ 
an inſtant, which 1s the ſame as tolay , hath them alwayes pre- Divine wiſdom re- 
ſent : I conclude therefore , that our underſtanding , both as to __ - 
the manner and the multicude of the things comprehended by us, them alwayes pre- 
is infinitely furpaſt by the Divine Wiſdom ; but yet I do not fo ous. 

viliie it, as to repute 1t ablolutely nothing 3; yea rather, when I 

conſider how many and how great miſteries men have underſtood, 

diſcovercd, and contrived , 1 very plainly know and underſtand 

the mind of man to be one of the works, yea one of the moſt ex- 

cellent works of God. 

SaG. I have off times conſidered with my {elf , in purſuance The wit of 14s 
of that which you ſpeak of , how great the wit of manis ; and 4*7ir4% acne. 
whil'{t I run thorow ſuch and ſo many admirable inventions found 
out by him , as well in the Arts, as Sciences 3 and again refleQing 

upon my own wit, ſo far from promiſing me the diſcovery of any 
thing new , that I deſpair of comprehending what is already dil- 
covered, 
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covered , confounded with wonder , and ſurpriſed with deſpera- 
tion I account my ſelf lictle lefle than miſerable. if I beholda 
Statue of ſome excellent Maſter , I ſay with my ſelf ; When wile 
thou know how to chizzle away the refuſe of a piece of Marble, 
and diſcover fo lovely a figure , as lyerh hid therein ? When wilt 
thou mix and ſpread ſo many different colours upon a Cloth , or 
Wall, and repreſent therewith all viſible objetts, like a Michael 
Angelo, a Raphaello, or a Tizvano? It I behold what inventions 
men have in comparting Mulical intervals , in eſtabliſhing Pre- 
cepts and Rules for the management thereof with admirable de- 
light to the car : When ſhall 1 ceale my aſtoniſhment ? What 
ſhall I ſay of ſuch and fo various Inſtruments of that Art ? The 
reading of excellent Poets, wich what admiration doth it ſwell 
any one that attentively con{idereth the invention of conceits, 
and their explanation ? Whac ſhall we fay of ArchiteQure ? 
| Theinvention of What of Navigation ? But, above all other ſtupendious inventi- 
pr tne. "p "at ons, what ſublimity of mind was that in him, that imagined to 
ted O22  himfelf to find out a way to communicate his moſt ſecret thoughts 
to any other perſon , though very far diſtant trom him either in 
time, or place , ſpeaking with thole that are in the India's; ſpeak- 
10g to thoſe that are not yet born , nor ſhall be this thouſaad, or 
ren thouſand years ? and with how much facility ? but by the va- 
* For of ſo many r10us collocation of * twenty little letters upon a paper ? Let this 
Ababer cont. be the Seal of all the admirable 1nventions of man , and the cloſe 
of our Diſcourſe for this day : For the warmer hours being paſt, 
I {uppole that Salviatus hath a delice to go and take the air in his 
Gondelo ; but too morrow we will both wait upon you , to con- 

tinue the Diſcourles we have begun, &c. 
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 INTERLOCUTORS. 
SALVIATUS, SAGREDUS, and SIMPLICIUS. 


FA RI He yeſtcr-dayes diverſions which led us 
_ q4/-- out of theipath of our principal diſcourſe, 

were ſuch and ſo many , that I know not 

ll how I can without your afliſtance reco- | 

ver the track in which I am to proceed. 

SaGr- I wonder not, that you, who 

Py have your fancy charged and laden with 

VPN WZZP&<! both what hath been, and is to be ſpo- 

——_ === ken, do find your ſelf in ſome confuſi- 

ofi'z. but I, who as being onely an Auditor , have nothing to bur- 

my memory withal', but ſuch things as I have heard, may | 

haply by a ſuccin& rehearſal of them , recover the firſt thred 

6F'our Diſcourſe. As far therefore as my memory ſerves me, the | 

ſn of yeſter-dayes conferences were an examination of the Prin- 

=. 6 M ciples | 
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ciples of Ptolomy and Copernicus , and which of their opinions is 
the more probable and rational ; that, which affirmeth the ſub- 
ſtance of the Caleſtial bodies to be ingenerable, incorruptible, un- 
altecable, impaſſible,and in a word,cxempt from all kind of change, 
ſave that of local, and therefore to be a fifth eſſence, quite different 
from this of our Elementarybodies , which are generable , corcup- 
tible, alterable, &c. orelſe the other , which taking away ſuch 
deformity from the parts of the World , holdeth the Earth to en- 
Joy the ſame erfe&ions as the other integral bodies of the uni- 
verſe 3, and eſteemeth it a moveable and erratick Globe, no leſle 
than the Moon, Jupiter, Feaps, or apy other Planet : And lafftly, 
maketh many particulas. parallels betwixt the Earth and Moan; 
and more with the Moon, than with apy other Planet ; hap- 
ly by reaſon we have greater and more certain notice of it, as 
being leſſe diftant from us. Apd baviog , laſtly, concluded this 
ſecond opinion to have more of. probability with it than the firſt, 
I ſhould think ie beſt in the ſulſequent dilcourſes to begin ro exa- 
mine whether the Earth be eſteemed immoveable, as it hath 
been till now believed by moſt men, or elſe moveable , as ſome 
ancient Philoſophers held , and others of nor very receſle times, 

were of opinion ; and if it be moveable, to enquire of what 
| kind its motion may be? 

Sar v. I fee already what way I am to take; but before we 
offer to proceed any farther , I am to ſay ſomething to you touch- 
ing thoſe laſt words which you ſpake, how that the opinion which 
holds the Earth to be endued with the ſame conditions that the 
Caleſtial bodies enjey , ſecmns to be more true than the contra- 
ry ; for that I affirmed no ſuch thing , nor would I have any of the 
Propoſitions in controverſie , .be:made to fpeak ta any defimrive 
ſenſe : but onely intended to produce on either part , thoſe rea- 
ſons and anſwers, arguments and ſolutions, which have been hi- 
therto thought upon; by othexs. ,, together with certain: others , 
which I have ſfturabled upon; ip my long, ſcarching thereinto, al+ 
wayes, remitting the deciſion. theneod tothe judgment of others. - | 

SaGk. I was. unawases. tranfparted. by my own ſenſe of the 
thing 3. and believing that. others; ought to-judg as I did, I made 
_ that conclulion univerſal,, which ſhould have-been particular ;, and 

therefore confeile b have:exred, and. the rather , in.that I know: 
not what Simplicius his judgment: is in-this particular; 

S.1n? 1. L muſt.confeſle,, that:I have. been. ruminating all. this 
night- of what paſt yeſterday, ,. and to ſay: the:truth , I meet there- 
in with.many acute, new, aud: playfible notions; yet. neve 
I find my ſelf over-perſwaded:by. the: authority of ſo many great 
Writers, and. in. particular Eve. I ſee you ſhake your 


head Sagredus, and: finile to:your ſel, asif Lbad utrered. ſome 
great abſurdity. SAG Ke 
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SaG8. I not oncly imile , butto tell you true', am ready to 
burſt with holding in my ſelf from Jaughing outright , for you 
have put me 1n mind of a very pretty paſſage , that I was a wit- 
nefle of, not many years fince , togerher with ſome others of 
my worthy friends, which I could yer name unto you. 
SaLrv. Ir would be well that you told us what it was , that fo 
Simplicinus may not ſtill think that he gave you the occaſion of 
Jaughter. 
SaGr. Lam content. I found one day, at home in his houſe, at 
Venice , a famous Phiſician, to whom {ome flockt for their ſtudies, 
and others out of curioſity,{ometimes came thirher to ſee certain A- 
natomies difſeted by the hand of a no leffe learned, than careful 
and experienced Anatomiſt. It chanced upon that day, when I was 7%: orivingl of 
there, that he was in ſearch of the original and rile of the Nerves, '** dp ” Ace 
about which there is a famous controverſie between the Galeniſts ys pF phony ns 
aud Peripateticks; and the Anatomiſt ſhewing, how that the great * * b/c, 
number of Nerves departing from the Brain , as their root , and 
paſling by the nape of the Neck , diſtend rhemſelyes afterwards 
along by the Back-bone, and branch themſelves thorow all the 
Body ; and that a very ſmall filament, as fine as a thred went to 
the Heart; he turned:to a Gentleman whom he knew to be a Pe- 
ripatetick, Philoſopher , and for whoſe ſake he had with extraor- 
dinary exa&neſle, diſcovered and proved every thing,” and demand- 
ed of him; if he was at length farisfied and per{ſwaded that the origi- 
nal of the Nerves proceeded from the Brain, and not from the 
Heart ?.. To which the Philoſopher, after he had ſtood mufing a 'The »idiculou 
while, anſwered; you have made me to ſee this bufineſſe fo {wer of 4 ©hrie 


plainly and ſenſibly , that did not the Text of Ariſtotle aſſert the + co Weantry 


ning the original of 
contrary: z which poſitively affirmeth the Nerves to proceed from the Nerver 

the Heart;,..I ſhould be conſtrained to confeſſe your opinion to be 

EruUe. | 

 S1me4- I would have you know my Maſters , that this contro- 

verſie:abbur the otiginali of the Nerves 1s not yet fo proved and 

decided , as {ome may perhaps perſwade themſe]ves. 

S a 6/'&«,;Nor queſtionlefſe ever. ſhall it be , if it find (uch like 
contradiQtors 3 but that which you lay , doth not at all leſſen the 
extravagance of the anſwer of that Peripatetick , who againſt 
luch ſenſible experience produced not other experiments , or rea- 
ons of Ariſtotle, but his bare authority and pure ipſe dixt. 

--S1nmp1- Ariſtotle had not gained ſo great authority , but for 
the force of his Demonſtrations , and the profoundneſle of his 
arguments 3'. but 1t is requiſite that we undefrſtand him , and not 
onely underſtand him -, but have fo great familiaricy with his 
Books , that we form a perfe& Idea thereof in our minds, fo as 
that every ſaying of his may be alwayes as it were, preſent in our 

M 2 - me» 
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memory for he did not write to the vulgar, nor is he obliged to 
ſpin our his Sillogilmes with the trivial method of diſputes ; nay 
rather , uſing a freedome 3 he hath ſometimes placed the proof 
of one Propoſition amongſt Texts , which ſcem to treat of quite 
another point ; and therefore it is requiſite to be maſter of all 
that vaſt Idea, and to learn how to conne& this paſſage with that, 
and to combine this Text with another far remote from it ; for it 
is not to be queſtioned but that he who hath thus ſtudied him , 
knows how to gather from his Books the demonſtrations of every 
knowable deduGion , for that they contein all things. 

Sas x. But good Simplicins , like as the things ſcattered here 
and there in Ariſtotle, give you no trouble in colleQing them, 
but that you perſwade your ſelf to be able by comparing and 
conneRting ſeveral ſmall ſentences to extratt thence the juice of 
ſome deſired concluſion, ſo this , which you and other egregi- 
ous Philoſophers do with the Text of Ariſtotle , 1 could do by the 
verſes of Virgil , or of Ovid, compoſing thereof * Centones, and 
therewith explaining all the affairs of men, and ſecrets of Na- 
rure. But what talk I of Yzrgzl, or any other Poet ? I have a lit- 
tle Book much ſhorter than Ariſtotle and Ow1id, in which are con- 
teined all the Sciences, and with very little ſtudy, one may gather 
out of it a moſt perfe& Idea, and this is the Alphabet ; and there 
is no doubt but that he who knows how to couple and diſpoſe 
aright this and that vowel , with thoſe, or thoſe other conſonants, 
may gather thence rhe infallible anſwers ta all doubts , and de- 
duce from them the principles of all Sciences and Arts , juſt in the 
ſame manner as the Painter from divers ſimple colours, laid ſeve- 
rally upon his Pallate , proceedeth by mixing a little of this and 
a little of that ,* with a little of a third , to repreſenr to the life 
men, plants, buildings, birds, fiſhes, and in a word, counterfeit- 
ing what ever obje& is viſible , though there be not on the Pallate 
all the while, either eyes, or feathers, or fins, or leaves, or ſtones. 
Nay, farther, it is neceſſary , that none of the things to be imita- 
ted, or any part of them, be aQually among colours , if you 
would be able therewith to repreſent all things ; for ſhould there 
be amongſt them &. gr. feathers , theſe would ſerve to repreſent 
nothing ſave birds , and plumed creatures. 

SaLv. And there are certain Gentlemen yet living,and in health, 
who were preſent, when a DoQor , that was Profeſſor in a fa- 
mous Academy , hearing the deſcription of the Teleſcope , by him 


not {een as then, ſaid, that the invention was taken from Ari- 


ftotle, and caufing his works to be fetch't, he turned to a place 


where the Philoſopher gives the reaſon , whence it commerh , that 
fromthe bottom of a very deep Well , one may ſee the ſtars in 
Heaven , at noon day ; and, addrefling himſelf to the company, 


ſee 
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ſce here, faith he, the Well , which repreſenteth the Tube, ſee 
here the groſs vapours, from whence is taken the invention of 
the Cryſtals , and lee here laſtly the ſight fortified by the paſlage 
of the rays through a diaphanous , but more denſe and obſcure 
medium. 

SaGr. This is a way to comprehend all things knowable, much 
like ro that wherewith a piece of marble conteineth in it one, yea, 
a thouſand very beautiful Statua's , but the difficulty lieth in be- 
ing able to diſcover them; or we may fay, that it is like to the 
propheſies of Abbot Foachim , or the an{wers- of the Heathen 
Oracles , which are not to be underſtood , till after the things 
fore-told are come to palle. 

S aL v-. And why do you not adde the prediftions of the Ge- 
zethliacks , which are with like cleerneſfe feen after the event, in 
their Horoſcopes, or, if you will, Gonfigurations of the Heavens. 

| SaGs. In this manner the Chymilſts find , being led by their 
melancholly humour , that all the ſfublimeſt wits of the World 
have writ of nothing elſe in reality , than of the way to make 
Gold ; but, that they might tranſmit the ſecret to poſterity with- 
out diſcovering it to the vulgar , they contrived ſome one way, and 
ſome another how to conceal the ſame under ſeveral maskes 3 and 
it would make one merry to hear their comments upon the ancient 
Poets, finding out the important miſteries , which lie hid under 
their Fables 3 and the fignification of the Loves of the Moon, 
and her deſcending to the Earth for Endimion ; her diſpleaſure 
againſt AGeon , and what was meant by Fupiters turning himſelf 
into a ſhowre of Gold; and into flames of fire ; and what preat 
{ecrets of Art are conteined m that Mercury the Interpreter; in 
thoſe thefts of Pluto; and in thoſe Branches of Gold. 

$11. I belicve, and in part know,that there want not in the 
World very extravagant heads, the vanities of whom _ not to 
redound to the prejudice of Ariftotle, of whom my thinks you 
ſpeak ſometimes with too little reſpe&, and the onely antiquity 
and bare name that he hath acquired in the opinions of ſo man 
famous men , ſhould ſuffice to render him honourable with all 
that profeſſe themſelves learned. 

Sxty. You ſtate not the matter rightly, Simplicizs 3 There 
are ſome of his followers that fear before they are in danger , 
who give us occaſion , or, to ſay better , would give us caute to 
eſtcem him leſſe , ſhould we conſent to applaud their' Capricio s. 
And you, pray you tell me, are you for your part ſo ſimple , as 
not to know that had Ariftotle been prefent , to have heard the 
DoRor that would have made him Author of the Teleſcope, he 
| would have been much more difpleaſed with him, than with thoſe, 
who laught at the Door and his Comments ? Do you queſtion 


whe- 
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whether Ariſtotle, had he but ſeen the novelties diſcovered in Hea- 
ven, would not have changed his opinion, amended his Books, 
and embraced the more ſenfible Do&rine ; rez<&ing thole filly 
Gulls, which too ſcrupulouſly go about to detend what ever he 
hath ſaid ; 'not conſidering, that if Ariſtotle were {uch a one as 
they fancy him to themſelves , he would be a man of an untraQta- 
ble wit , an obſtinate mind , a barbarous ſoul, a ſtabborn will, 
that accounting all men elſe but as filly ſheep > would have lus 
Oracles preferred before the Senſes , Experience, and Nature her 
{elf ? They are the Sectors of AriStotle that have given him this 
Authority , and not he that hath uſurped or taken it upon him ; 
and becauſe it is more eafie for a man to iculk under anothers 
ſhield than to ſhew himſelf openly , they tremble , and are aftraid 
to ſtir one ſtep from him; and rather than they will admit ſome 
alterations in the Heaven of Ariſtotle , they will impertinently de- 
ny thoſe they behold in the Heaven of Nature. 
Sack. Theſe kind of Drolleries put me in mind of that Statu- 
F For , F yr ary which having reduced a great piece of Marble to the Image of 
Statuary, an Hercules, or a thundring Jupiter , I know not whether , and 
given it with admirable Art ſucha vivacity and threatning fury, 
that it moved terror in as many as beheld it ; he himſelf began 
alſo to be affraid thereof, though all its ſprightfulneſſe, and life 
was his own workmanſhip ; and his affrightment was ſuch , that 
he _ no longer the courage to affront it with his Chizzels and 
Mallet. | | | 
SAaLv. I have many times wondered how thele nice maintain- 
ers of what ever fell from Ariſtotle, are not aware how great a pre- 
judice they are to his reputation and credit; and how. that the 
more they go about to encreaſe. his Authority , the more they 
diminiſh it 3 for whileſt I ſee them obſtinate in their attempts 
to maintain thoſe Propoſitions which I  palpably diſcover to 
be manifeſtly falſe,; and in their. deſires to perſwade me that 
ſo to do, is the part of a Philoſopher ; and that Ariſtotle himſelf 
would do the ſame, it much abates in me of the opinion that he 
hath rightly philoſophated about other conclufions, to me more 
abſtruſe : for if I could ſee them concede and change opinion in 
a manifeſt truth, I would believe, that in thoſe in which they 
ſhould perſiſt, they may have ſome ſolid demonſtrations to me un- 
known, and unheard of. Pp 
Sack Or when they ſhould be made to ſee that they have ha- 
zarded too much of their own and Ariſtotle's repuatation in con- 
teſſing, that they had not underſtood this or that concluſion found 
out by .ſome other man ; would it not be a leſs evil for them to 
(eek for it amongſt his Texts, by laying many of them together, 
according to the art intimated to us by Simplicins ?. for if his 
works 
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works coutain all things knowable , it muſt alſg follow that they 
way be therein dilcovered. 

Sary. Good Sagredys, make no jeſt of this advice, which me 
thinks you rehearſe in too Ironical a way ; for it is not long fince 
that a very eminent Philoſopher having compoled a Book de anim, 
wherein, citing the opuion of Ariſtotle, about its being or not be- 
ing immortal, he alledged many Texts, (not any of thoſe hereto- 
fore quoted by Alexander ab Alexandro : for in thoſe he ſaid, thar 
Ariſtotle had not fo much as treated of that matter, much leſs de- 
termined any thing pertaining to the ſame, but others) by himſe}f 
found out in other more abſtrule places, which tended ro an er- 
roneous ſenſe : and being advited, that he would find it an hard 
matter to-get a Licence from the Inquifitors , he writ back unto 
his friend, that he would notwithſtanding , with all expedition 
procure: the ſame , for that if no other obſtacle ſhould interpoſe, 
he would not much fcruple to change the Dodrine of Ariſtotle, 
and with other expofitions, and other Fexts to mainram the con- 
trary opinion, which yet ſhould be alfo agreeable to the fenfe of 
Ariſtotle. 

- SaGs. Oh moſt profound Doctor , this} that can command 
me that I ſtir not a ſtep from Ariſtotle , but will himfelf lead 
him by the: noſe, and make hum-fpeak as he pleaſeth. Sec how 
much it imporreth to learn to take Time by the Fore-top. Nor 
Is it. feafonable to have to do with Herexles, whil {t he is en- 
raged, and: amongſt the Furics, but when he is telling merry rates 

the Meoviom Damoſels. Ah, unhcard of ſordidneffe' of 
ſervile fouls! to make themſelves willmg flaves to other mens opt- 
nions ; to receive them for inviotable Decrees , to engage thent- 
ſelves ta feem fatisfied and convinced by arguments , of tuch effi- 
cacy , and.fo manifeſthy concladent, that they chemfetves can- 
not.certainly rehobve whether they were veally writ to- that pur- 
pole ,, or ſerve ro prove that affumption'in hand, or the contrary. 
But, which is a greater madneffe , they are at variance amongſt 
themſelves , wherher the Author himfelt hath held che affirmatrve 
part, as the negative. What is this, bur to make an. Oracle of a 
Log , and to run to that for anſwers, to fear that , to reverence 

adore that ? | 

SMP. But in cakewe fthould recedefrom Ariovle , who have 
we to be our Guid in Philoſophy ? Name you {ome Author. | 

S arv. We needa Guid ur omknown and uncouth wayes, but 
inchampion places, and open plains, the: blind only ſtand in need 
of a Leader ; andfor fuck, itis better rhat they ftay at home- 
But be that hath eyes in. his head , and iy his mind: , him ſhould 
a man chooſe for his Guid. Yet miſtake me not , thinking thark 
ſpeak thus, for chat I ans againft hearing of Ariſtotle ; for on the 
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contrary, I commend the reading , and diligently ſtudying of him; 
and onely blame che ſervile giving ones ſelf up a ſlave unto him, 
ſo, as blindly to ſubſcribe ro what ever he delivers , and without 
ſearch of any farther reaſon thereof, to receive the {ame for an in- 


violable decree. Which is an abuſe , that carrieth with it ano+ 
ther great 1aconvenience , to wit, that others will no longer take 
pains to underſtand the validity of his Demonſtrations. And 
what is more ſhameful , than in the middeſt of publique diſputes, 
whileſt one perſon is treating of demonſtrable concluſions, to 
hear another interpoſe with a paſſage of Ariſtotle , and not ſel- 
dome writ to quite another purpoſe, and with that to ſtop the 
mouth of his opponent ? Bur if you will continue to ſtudy in this 
manner , I would have you lay afide the name of Philoſophers ; 
and call your ſelves cither Hiſtorians or Doctors of Memory , for 
itis not fit, that thoſe who never philoſophate , ſhould uſurp 
the honourable title of Philoſophers. Bur it is beſt for us to re- 
turn to ſhore , and nor lanch farther into a boundlefle Gulph, out 
of which we ſhall not be able to get before night. Therefore 
Simplicins, come either with arguments and demonſtrations of 
your own , orof Ariſtotle, and bring us no more Texts and na- 
ked authorities , for our diſputes are about: the Senſible World; 
and not one of Paper. And foraſmuch as in our diſcourſes yeſter- 
day , we retriev'd the Earth from darknefle, and expoſedit to the 
open skie ,  ſhewing , that the attempt to enumerate ir amongſt 
thoſe which we call Caleſtial bodies , was not a poſition ſo foil'd, 
and vanquiſh't., as that it had no life left in it ; it followeth next, 
that we proceed to examine what probability there is for holding 
of it fixt.,” and wholly immoveable, ſcilicet as to its entire Globe, 
what likelihood there is for making it moveable with ſome motion, 
and of what kind that may be. And foraſmuch as in this ſame 
queſtion L am ambiguous, and Simplicizs is reſolute , as likewiſe 
Ariſtotle fox the opinion of its immobility , he ſhall one by one: 
proves the arguments in favour of their opinion , and I will als 
edpe the an{wers and reaſons on the contrary part; and next'$4-! 
gredus {hall tell us his thoughts , and to which fide he finds him-: 
ſelf inclined. - : no 
SaGr. Content ; provided alwayes that I may reſerve the li- 
berty to my ſelf of alledging what pure natural reaſon ſhall ſome- 
times dictate to me. __ TERSEE: 11, 
SaLv. Nay more 3 it is that which I particularly beg of you; 
for, amongſt the more eafie, and, to ſo ſpeak , material confidera- 
tions ,. I believe there are but few of them that have been omit- 
ted by Writers , ſo that onely ſome of the more ſubtle , and re- 
mote can be .defired, or wanting 3 and to inveſtigate theſe , what 
other ingenuity. can'be more fit than that of the moſt acute and: 


SAGR» 


Diatocus I]. 
Sac x. I xm what cver pleaſeth Salviatus , but I pray y6u; 
let us not ſally out into another kind of digreflion complemental; 
for at this time I am a Philoſopher, and in the Schools, not'in the 
Courr. | 
Sarv. Let our contemplation begin therefore with this conſi- 
deration, that whatſoever motion may be aſcribed to the Earth, 
it is necellary that it be to us, {as inhabitants upon it, and conle- 
quently partakers of the ſame) alrogether imperceptible , and as if 
fr were not atall , fo long as we have regard onely to terreſtrial 
things 3 but yet it is on the contrary , as neceſſary that the ſame 
motion do ſeem common to all other bodies , and viſible ob- 
zeas , that being ſeparated from the Earth, participate not of the 
lame. So that the trac method to find whether any kind of motion 
may be aſcribed to the Earth , and that found , ro know what it 
is » 1s to conſider and obſerve if in bodies ſeparated from the 
Earth , one may diſcover any appearance of motion , whiche- 
qually fuiteth to all the reſt ; for a motion that is onely ſeen, v.gr. 
in the Moon , and that hath nothing to do with Venus or Jupiter, 
or any other Stars, cannot any way belong to the Earth, or to 
any other ſave the Moon alone. Now there is a moſt general and 
grand motion above all others, and it is that by which the Sun, 
the Moon, the other Planets , and the Fixed Stars, and in a word, 
the whole Univerſe , the Earth onely excepted, appeareth in our 
thinking to move from the Eaſt towards the Weſt, in the ſpace of 
twenty four hours; and this, as to this firſt appearance, hath no 
obſtacle to hinder it, that it may not belong to the Earth alone, 
as well as to all the World beſides, the Earth excepted; for the 
ſame aſped&s will appear in the one poſition, as in the other. 
Hence it is that Ariſtotle and Ptolomy , as having hit upon this con- 
ſideration, in going about to prove the Earth to be immoveable, 
argue not againſt any other than this Diurnal Motion 3 ſave onely 
_ that Ariſtotle hinteth ſomething in obſcure terms againſt another 
Motion aſcribed to it by an Ancient , of which we ſhall ſpeak in 
its place. 
Sack. 1 very well perceive the neceflity of your illation : but 
I meet with a doubt which I know not bow to free my ſelf from, 
and this it is, That Copernicxs aſſigning to the Earth another mo- 
tion beſide the Diurnal, which, according to the rule even now laid 
down, ought to be to us; as to appearance, imperceptible in the 
Earth, but viſible in all the reſt of the World ; me thinks I may 
neceſ{arily infer, either that he hath manifeſtly erred in afligning 
the Earth a motion, to which there appears not a general corre- 
ſpondence in Heaven or clſe that if there be ſuch a congruity 
therein, Prolomy on the other hand hath been deficient in not con- 
futing this, as he hath done the other. 
| N 
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SA 1 v. You have good cauſe for your doubt : and when we 
come to treat of the other Motion, you ſhall fee how far Coper- 
nicus excelled Ptolomey in clearneſs and fublimity of wit, in that 
he ſaw what the other did not, 1 mean the admirable harmony 
wherein that Motion agreed with all the other Coleſtial Bodies. 
But for the preſcnt we will luſpcad this particular, and return to 
our firſt conſideration 3 touching which 1 will proceed to propole 
(begining with things more general) thole realons which ſeem to 
favour the mobility of the Earth, and then wait the anſwers which 
Simplicins ſhall make thereto. And firſt, it we conſider onely 
the immenſe magnitude of the Starry Sphere, compared to the 
{malne(s of the Terrcſirial Globe, contained therein lo many mil- 
lions of times z and moreover weigh the velocity of the motion 
which muſt in a day and night make an entire revolution thereof, 
I cannot per{wade my lelt, "that there is any man who believes it 
more realonable and credible, that the Caleſtial Sphere turneth 
round, and the Terreſtrial Globe ſtands ſtill. 


SxGx- It from the univerſality of effe&s, which may 1n nature 


| have dependence upon ſuch like motions, there ſhould indifferent- 
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ly follow all the ſame conſequences to an hair, alwell in one Hypo- 
theſis as in the other ; yet for my part, as to my firſt and general 
apprehention, would eſteem, that he which ſhould hold it more ra- 
tional to make the whole Univerſe move, and thereby to ſalve the 
Earths mobility, 15 more unreaſonable than he that being got to 
the rop of your Turret, ſhould deſire, to the end onely that he 
might behold the City, and the Fields about it, that the whole 
Country might turn round, that ſo he might not be put to the 
trouble to ſtir his head. And yet doubtleſs the advantages would 
be many and great which the Copernican Hypotheſts is attended 
with, above thoſe of the Ptolomaique, which in my opinion re- 
{emblcth, nay {urpaſſeth that other folly ; fo that all this makes 
me think that far more probable than this. But haply Ariſtotle, 
Ptolomey, atid Simplicius may find the advantages of-their Sy- 
ſteme, which they would do well to communicate to us allo; -if 
any ſuch there be ; orelfſe declare to me, that there neither are or 
can be any {uch things. | Jet 

Sarv. For my part; as I have not been able, as muchas 1 have 
thought upon it, to find any diverſity therein.z .1{o I think I have 
found, that no ſuch diverſity can be in them: in- ſo much. that 1 
eſteem it to no purpole to ſeck farther afrerit, Therefore ob- 
ſerve : Motion is ſo far Motion, and as Motion' operateth, by how 
far it hath relation to things which want Motion : but in thoſe 
things which all equally partake rhereot it hath-nothing to do, and 
js asf it never were. And thus the Merchandiſes with which a 
ſhip is laden, fo far move, by how far leaving London, they paſs 
by 
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by France, 5Þ4in, Italy, and fail to Aleppo, which London, France, 
Spain Oc. ſtand ſtill, not moving with the ſhip : but as to the 
Cheſts, Bales and other Parcels, wherewith the ſhip is ſtow'd and 
and laden, and in re{ped of the ſhip it ſelf, the Motion from Lon- 
don to Syria is as much as nothing ; and nothing-altereth the re- 
Jacion which is between them : and this, becaule it 1s common to 
all, and 1s participated by all alike : and of the Cargo which is in 
che ſhip, if a Bale were romag'd from a Cheſt but one inch onely, 
chis alone would be in that Cargo, a greater Motion in reſpe& of 


the Cheſt, than the whole Voyage of above three thouland miles. 
made by them as they were ſtived rogether. 
Simyi. This Dofrine 1s good, found, and altogether Perz- 


1 patetick. 

a SAL V- ] hold it to be mach more antient : and luſpe& that 4- , FO FR? 

t riſtotle in receiving it from ſome good School, did not fully under- ke» by Ariltorle 

h ſtand it, and that therefore, having delivered it with ſome altera- 2 ts 
tion, it hath been an occaſion of confuſion amongſt thoſe, who wells has; Fe 

E would defend whatever he faith. And when he writ, that what- 

C ſoever moveth, doth move upon ſomething unmoveable, I ſuppoſe 

= that he equivocated, and meant, that whatever moveth, moveth 

al in reſpe& ro ſomething immoveable'; which propofition-admutterh 

" no doubt, and the other many. | 

1e SaGr. Pray you make no digrefſion, but proceed in the dif- 

to ſertation you began. = | | : 

hn Sar v. It being therefore manifeſt, that the motion which is The f-/ diſrom|l 

le common to many moveabſes, is idle, and as it were, null .as to the {P07 ,..7.. be- 

"= relation of thole moveables between themſelves, becauſe that a- tongs to the Earth. 

14 mong themicl}ves they have made no change : and that it 1s'ope- 

ed rative onely in the relation that!thoſe movyeables have to other 

"RY things, which want thar motion, among which'the habitude is 

"ſl changed : and we having divided the Univerle into two parts, one 

le, of which is ncceflarily moveabley and the: other immoveable ; for 

] the obtaining of whatſoever may depend/:upon, or be required 


from ſuch a motion, -it may as\well be done by making the Earth 
alone, as by making all the-reſt of the World to. move: : for that 
the operation of tuch a motion conſiſts in nothing elſe, ſave in 
the relation''or habitude which is between the :Coeleſtial Bodies, 


oe -and the Earth, the which relation is all that' is changed. Now it 
© 1 for the obtaining of the ſame effet ad unguem, it be all one whe- 
hs ther the Earth alone moveth, the reſt of the Univerſe ſtanding 
L489 #till 3 or that, the Earth onely ſtanding ftill,.the whole Univerſe 0 rover 
ole "movyeth with one and the fame motion 3 who would believe, that 4zb chat by may 
mh Nature (which by common conſent, doth not that by many things, rings agg 
"i which may be done by few) hathichoſen to make an innumerable 
paſs number-of moſt vaſt bodies moye, and that with an unconceivable 
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velocity, to perform that , which might be done by the moderate 
motion of one alone about its own Centre ? 

$inyLi. I do not well underſtand, how this grand morion fig- 
nifieth nothing as to the Sun, as to the Moon, as to the other Pla- 
nets, and as to the innumerable multitude of fixed ſtars : or why 
you ſhould ſay that it is to no purpoſe for the Sun to pals from one 
Meridian to another ; to riſe above this Horizon, to ſet beneath 
that other; ro make it one while day, another while night : the 
like variations are made by the Moon, the other Planers, and the 
fixed ſtars themſelves. 

Sartv. All theſe alterations inſtanced by you, are nothing, ſave 
onely in relation to the Earth : and that this 1s true, do but i- 
magine the Earth to move, and there will be no {uch thing in the 
World as the rifing or ſetting of the Sun or Moon, nor Horizons, 
nor Meridians, nor days, nor nights; nor, in a word, will ſuch a 
motion cauſe any mutation between the Moon and Sun, or any 
other ſtar wharſoever, whether fixed or erratick; but all theſe 
changes have relation to the Earth : which all do yet in ſum 
import no other than as if the Sun ſhould ſhew it ſelf now to 
China, anon to Perſia, then to Egypt, Greece, France, Spain, A- 
merica,@c. and the like holdeth in the Moon, and the reſt of the 
Ccleſtial Bodies : which ſelf ſame effe& falls out exaQtly in the 
ſame manner, if, without troubling {o great a part of the Univerle, 
the Terreſtrial Globe be made ro revolve in it ſelf. But we will 
augment the difficulty by the addition of this other, which is a 
very great one, namely,that if you will aſcribe this Great Motion to 
Heaven, you muſt of neceflity make it contrary to the particular 
motion of all the Orbs of the Planets, each of which without 
controverſie hath its peculiar motion from the Weſt towards the 
Eaft, and this but very cafie and moderate ; and then you make 
them to-be hurried to the contrary part, z. ec. from Eaſt to Welt, 
by this moſt furious diurnal motion : whereas, on the contrary, 
making the Earth to-move in it ſelf, the contrariety of motions. is 
taken away, and the. onely motion from Weſt to Eaſt is accom- 
modated to all appearances, . and exactly ſatisfieth every Pheno- 
Menon. | 

 S1meL.. As to the contraritty of Motions it would import lit- 
tle, for Ar;ftotle demonſtrateth,that circular motions, are not con- 
trary to one another'z and that theirs cannot be truly called con- 
trariety. _—_ 

Sa Lv, Doth Ariſtotle demonſtrate this , or doth he not rather 
barely affirm it , as ſerving to ſome certain detign of his ? If con- 
traries be thoſe things, that deſtroy one another , as he himſelf 
affirmeth , I do not fee how: two moveables that encounter each 
other in a circular line, ſhould lefle prejudice one another , than if 
they interfered in a right line. | Sack 


Driatocus, II. 

SaGx- Holdalittle, I pray you. Tell me Simplicins , when 
two Knights eacounter each other, tilting in open field , or when 
two whole Squadrons , or two Fleets at Sea, make up to grapple, 
and are broken and funk, do you call theſe encounters contrary to 
one anorner ? 

SiMe. Yes, we lay they are contrary. 

Sack. How then, is there no contrariety in circular motions. 
Theſe motions , being made upon the ſuperticies of the Earth or 
Water , which are, as you know , ſpherical , come to be circular. 
Can you tell , Simpliczus, which thole circular motions be , that 
are not contrary to each other ? They are (if I miſtake not) thoſe 
of two circles , which touching one another withour, one thereof 
being turn'd round, naturally maketh the other move the contra- 
ry * way 3 butif one of them ſhall be withia the other , it is im- 
poſſible that their motion being made towards different points , 
they ſhould nor juſtle one another. 

SaLv. But be they contrary , or not contrary , theſe are but 
alterations of words ; and I know, that upon the matter, it would 
be far more properand agreeable with Nature , if we could falve 
all with one motion onely , than to introduce two that are (if you 
will not call them contrary) oppolire ; yet do I not cenlure this 
introduction (of contrary motions) as impoſſible ; nor pretend I 
from the denial thereof , to inferre a neceſſary Demonſtration , 
but onely a greater probability, of the other. A third reaſon 
which maketh the Ptolomaique Hypotbeſis lefle probable is, that it 


moſt unreaſonably confoundeth the order , which we afſuredly 
tee to be amongſt thoſe Celeſtial Bodies, the circumgyration of 
which is not queſtionable , bur moſt certain. And that Order is, 
that according as an Orb is greater , it finiſheth its revolution in a 
longer. tume , and the lefler, in ſhorter. And thus Saturn deſcri- 


bing a greater Circle than all the other Planets, compleateth the 
lame in thirty yeares: Jupiter finiſheth his ; that is lefle, in 
twelve years: Mars in two : The Moon runneth thorow hers , {o 
much lefje. than the reſt , in a Moneth onely. Nor do we leſie 
{cafibly lee that of the Medicean Stars, which is neareſt to Jo 
Piter , to make its revolution in a very ſhort time , that is, in four 
and forty hours, or thereabouts, the next to that in three dayes and 
au hall; the third im ſeven dayes, and the moſt remote in fixteen. 


. 
% 


Azd this.rate holdeth well enough , nor will it at all alter , whileſt 
we aſlign'the motion of 24 hours to the Terreſtrial Globe , for it 
to move round its own center in that time ; but if you would have 
the Earth inmoveable , it is neceſſary, that when you have paſt 
from the ſhort period of the Moon , to the others ſucceflively 
bigger , until you come to that of Mgrs in two years, and from 
thence to thar of the bigger Sphere of FJupzterin twelve years, and 
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from this to the other yet bigger of Saturn , whole period is of 
thirty years , It 15 neccilary , I lay , that you pafle to another 
Sphere incomparably grearer {till than that , and make this to ac- 
compliſh an eatire revolution in twenty four hours. And this yet is 
the leaſt diſorder that can fojilow. For it any one ſhould paſſe 
trom the Sphere of Saturn to the Starry Orb , and make it fo 
much bigger than that of Satarn , as proportion would require, 1n 
reſpeG of its very flow motion, of many thouſands of years, then 
it muſt needs be a Salt much more ablurd, to skip trom this to 
another bigger , and to make it convertible in twenty four hours. 
But the motion of the Earth being granted , the order of the pe- 
riods will be exa&ly obſerved , and from the very ſlow Sphere of 
Saturn, we come to the fixed Stars, which are wholly immovea- 
ble, and ſo avoid a fourth difficulty, which we muſt of neceſſity ad- 
mit., if the Starry Sphere be ſuppoſed moveable, and that is the 
immenſe diſparity between the motions of thoſe ſtars themſelves; 
of which {ome would come to move moſt {wittly in moſt vaſt cir- 
cles, others moſt flowly in circles very {mall , according as thoſe 
or theſe ſhould be found nearer , or more remore from the Poles ; 
which ſtill is accompanied with an inconvenience , as well becauſe 
we ſee thoſe, of whoſe motion there 1s no queſtion ro be made, 
to move all in very immenſe circles; as alſo, becauſe it ſeems to 
be an a&t done with no good confideration , to conſtitute bodies, 
that are deſigned to move circularly , at immenſe diſtances from 
the centre , and afterwards to make them move in very ſmall cir- 
cles. And not onely the magnitudes of the circles , and conſe- 
quently the velocity of the morions of theſe Stars, ſhall be moſt 
different from the circles and motions of thoſe others , but 
( which ſhall be the fifth inconvenience) the ſelf-ſame Stars 
ſhall fſucceflively vary its circles and velocities For that 
thoſe , which two thouſand years ſince were in the EquinoRial, 
and conſequently did with their motion deſcribe very vaſt cir- 
cles, being in our dayes many degrees diſtant from thence, muſt 
of neceflity become/ more flow of motion , and be reduced to 
move in lefler circles, and it is not altogether impoſlible but that 
a time may come , in which ſome of them which in aforetime had 
continually moved , ſhall be reduced by uniting with the Pole, to 
a ſtate of reſt, and then after ſome time 'of ceſſation, ſhall return 
to their motion again 3 whereas the other Stars , touching whoſe 
motion none ſtand in doubt , do all defcribe , as hath been faid; 
the great circle of their Orb , and in that maintain 'themſelyes 
without any variation. The abſurdity is farther enlarged (which 
let be the ſixth inconvenience) to him that more ſeriouſly exami- 
neth the thing , in that no thoughr can comprehend what ought to 
be the ſolidity of that immenſe Sphere , whole depth (6s ſtedfaſtly 

holdeth 
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holdeth faſt ſuch a multitude of Stars , which without ever chang- 
ins fite among themſelves , arc with fo mnch concord carried a- 
bout , with to great diſparity of motions. Or elſe, luppoling the 
Heavens to be fluid, as we are with more rcaſon to believe , fo 
as that every Star wandereth to and fromn it, by wayes of irs 
own , whar rules ſhall regulate their motions, and to what pur- 
poſe, {o, as that being beheld from the Earth, they appear as if 
they were made by one onely Sphere ? It is my opinion, rhat they 
might ſo much more caſily do that, and in a more commodious 
manner, by being conſtitured immoveable , than by being made 
crrant,by how much more facile it 13 to number the quarries in the 
Pavement of a Piaz%. , than the rout of boyes which run up and 
down upon them. And laſtly , which is the ſeventh inſtance, if 
we atribute the Diurnal Motion to the higheſt Heaven , it muſt be 
conſtituted of fuch a force and ethcacy , as to carry along with 
it the innumerable multitude of fixed Stars, Bodies all of vaſt 
magnitude , and far bigger rhan the Earth; and moreover all the 
Spheres of the Planets z notwithſtanding that both theſe and thoſe 
of their own nature move the contrary way. And beſides all this, 
it muſt be granted, that alſo the Element of Fire, and the great- 
er part of the Air, \-ate likewiſe forcibly hurried along with the 
reſt , - and that the ſole little Globe of the Earth pertinaciouſly 
ſtands ſtill, and unmoved againſt ſuch an impulle ; a thing , which 
in my thinking, is very ditficult 3 -nor can I fee how the Earth, a 


pendent body , and equilibrated upon its centre , expoled indit- 
ferently to either motion or reſt, andenvironed with a liquid am- 


bient , ſhould not yield alſo as the-reſt , and be carried abour. 
But we find none of rheſe obſtacles in making the Earth to move; 
a-{mall body , and inſenlible, compared to the Univerſe , and 
therefore unable to offer it any violence. 

'S a cx. I find my fancy diſturbed with certain conjectures lo con- 
fuledly ſprung from your later diſcoutſes ; that, if I would be ena- 
bled to apply my ſelf with atention to what followeth,I muſt of ne- 
ceſlity attempt whether I can berter methodize them , and gather 
thence their true conſtru@ion , if haply any can be made of them; 
and peradventare, the proceeding by interrogations may help me 
che-more eafily:to exprefle my felt. Therefore I demand firit of Si1- 
phcins , whether he believeth , that divers motions may natnral- 
ly agree 'to- onieand the ſame moveable body , or elfe that it be 
requiſite its/natural and proper motion be onely one. i 

'S1Me1. To one ſingle moveable , there can naturally agite 
bur one ole motion, and no more; the reſt all happen acciden- 
taliy and by participation 3 like as to him that walketh upon the 

Deck of a Ship , his proper motion is that of his walk , his motion 
by participation that which carrieth him to his Port, whither he 

would 
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would never with his walking have arrived , if the Ship with its 
motion had not wafted him thither. | 

SaGkx. Tell me ſecondly. That motion , which 1s communi- 
cated to any moyeable by participation , whileſt ir moveth by ir 
ſelf, with another motion different from the participated , is it 
neceflary , that it do relide in ſome certain ſubje& by ic elf, or 
elſe can it ſubſiſt in nature alone , without other {upport. 

S1nye 1. Ariſtotle, giveth you an anſwer to all thele queſtions, 
and tels you , that as of one {ole moyeable the motion is but one ; 
ſo of one ſole motion the moveable is but one; and conſequent- 
ly, that without the inherence in its ſubz<e& , no motion can ei- 
ther ſubſiſt , or be imagined. 

Sack. I would have you tell me in the third place, whether 
you beblieve that the Moon and the other Planets and Caleſtial 
bodics , have their proper motions, and what they are. 

S1myet. They have fo, and they be thoſe according to which 
they run through the Zodiack , the Moon in a Moneth , the Sun 
ina Year, Mars in two, the Starry Sphere in thole ſo many thou- 
ſand. And theſeare their proper, or natural morions, 

Sa Gr. But that motion wherewith I ſee the fixed Stars , and 
with them all the Planets go unitedly from Eaſt to Weſt, and re- 
turn round to the Eaſt again in twenty four hours, how doth it 
agree with them ? 

S14et., It fuiteth with them by participation. 

SaGr. This then reſides not in them , and not reſiding in 
them 4 nor being able to ſubſiſt without ſome ſubje& in which it 
1s reſident , it muſt of force be the proper and natural motion of 
{ome other Sphere. 

Sinyri. For this purpoſe Aſtronomers , and Philoſophers have 
found another high Sphere , above all the reſt , without Stars , to 
which Natural agreeth the Diurnal Motion ; and this they call 
the Primum mobile ; the which carrieth along with it all the in- 
tc-jour Spheres , contributing and imparting its motion to 
them. 

Sa GK. But when, without introducing other Spheres unknown 
and hugely vaſt, without other motions or communicated raptures, 
with leaving to cach Sphere its ſole and fimple motion, without 
intermixing contrary motions, but making all turn one way, as 
it is neceſlary that they do, depending all upon one ſole principle, 
all things proceed orderly, and = with moſt perfe& har- 


mony, why do we reze& this Phanomenon, and pive our aſſent to 
thoſe prodigious and laborious conditions ? 


S1My1. The difficulty lyeth in finding out this ſo natural and 
expeditious Way. 
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* SaGr. In my judgment this is found. Make the Earth the 
Primum mobile, that 1s, make it turn round its own axis in twenty 
tour hours, and towards the ſame point with all the other Spheres ; 
and without participating this ſame motion to any other Planer or 
Star, all ſhall have their riſings, (ſettings, and in a word, all their 
other appearances. 

S1MPpL. The buſineſs is, to be able to make the Earth move 
without athouſand inconveniences. 

SaLlv. All the inconveniences ſhall be removed as faſt as you 
propound them : and the things ſpoken hitherto are onely che 
primary and more general inducements which give us to believe 
that the diurnal converſion may not altogether without probabi- 
lity be applycd to the Earth, rather than to all the reſt of che U- 
niverſe : the which inducements I impole not upon you as-invio- 
lable Axioms, bur as hints, which carry with them ſomewhat of 
likelihood. And 1a regard I know very well, that one ſole ex- 
periment, or concludent demonſtration, produced on the contrary 
part, [ufficeth to batter to the ground thele and. a thouland other 
probable Argumeats; therefore it is not fit to ſtay here, but proceed 
torwards and hear what Simplicins anſwereth , and what greater 
probabilities, or ſtronger arguments he alledgeth on the contrary. , 

' Sinpr. I'will firſt ay ſomething 1n general upon all theſe con- 
fiderations together, and then I will deicend to, ſome 'particylars, 
Itſeems that! you univerſally bottom all you ſay upon the greater 
{impiicity and facility of producing the ſame; effects, whilſt you 
hold, that as to the cauſing of them, the motion of the Earth a- 
lone, ſerveth as well as that of all the reſt of the World, the Earth 
deduced :\. but as to the operations, you eſteem that much eaſier 
than this. To which L reply , that:I am alſo of .the ſame opinion, 
{oilong as I regard my:own. not onely finite , but, feeble power ; 
but having a reſpe& tothe ftrength of the Mower , which is in- 
finite , its ao lefle eafie to move the Univerſe, than. the Earth, 
yea than'a fttaw. And if his power:be infinite , why ſhould he not 
rather'exercile a greater. part thereof than a lefſe ? | Therefore, 
I hold chat your ditcourſe in general: is not: convincing, 

Say. If Thad at avy time ſaid., that the Univerle moved nor 
tor want-of power. in the Mower, i L ſhould have erred, and,your 
reprobf.:yyould have. been ſeafonable;-and I-grant you , that to 
an iofinite power , it-is as eafie:ta-move an hundred thouſand, as 
one. But.that which I did ſay , concerns not. the Mover , but one- 
Iy hath-reſpe& to the Moveables 3 and. in them , not .onely to 
their refiſtance, which doubtleſſe is lefſer. in the Earth, than in 
the Univerſe; but to the many other particulars, , but even now 
conſidered. . As to what you ſay in the next place, that of anin- 
finite power it is-better to exerciſe a great part-than a {mall : I an- 
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ſwer, that of infivite one part is not greater than another , ſince 
both are infinite 3 nor can ir be {aid , that of the infinite number; 
an hundred thouſand is a greater part than two, though that be 
fifty thouſand times greater than this ; and it to the moving of 
the Univerſe there be required a finite power, though very great 
in compariſon of that which ſufficeth to move the Earth onely ; 
yet is there not implied therein a greater part of the infinite power, 
nor is that part lefſe infinite which remaineth unimploy'd. So that 
to apply unto a particular effe&, a little more , or a little lefſe 
power , importeth nothing 3 beſides that the operation of ſuch 
vertue , hath nor for its bound or end the Duurnal Motion onely; 
but there are ſeveral other motions in the World , which we 
know of , and many others there may be, that areto us unknown. 
Therefore if we reſpe& the Moveables , and granting it as out of 
queſtion , that it is a ſhorter and eafier way to move the Earth, 
than the Univerſe 3 and moreover, having an eye to the {© many 
other abreviations,' and facilities that onely this way are to be ob- 
tained , an infallible Maxime of Ariſtotle , which he teacheth us, 
that , fruſtra fit per plura, quod poteſt fieri per pauciora, ren- 
dereth it more probable that the Diurnal Motion belongs to the 
Earth alone , than'to the Univerſe ,” the Earth ſubdued. 

S:imer. In reciting that Axiom , you have omitted a ſmall 
clauſe , which importeth as much as all the reſt , eſpecially in our 
caſe , that is'to ſay,” the words £que bene. It 15 requiſite therefore 
to examine whether this Hypotheſis doth equally well farisfic in all 
particulars, as the other. | 

Srv. The knowledg whether both thele poſitions do que 
bene, fatisfie , may be comprehended from the particular exami- 
nation of the appearances which they are to ſatisfic ; for hitherto 
we have diſcourſed , and will: continue to argue ex hypotheſe , 
namely, ſuppoſing, that as to the ſatisfaGtion of the ;appearances, 
both:the aſſumptions are equally accomodated. Asto the clauſe 
which you ſay was omitted by me , I have more reaſon to ſuſpe& 
that: rt was ſuperfluouſly inſerted/by yoy. For the expreffion eque 
bene , 18 a relative that neceſſanly requireth two terms//at leaſt, 
fot a thing cannot have relation: to its ſelf;, -nor do we ſay, v+ gr. 
reſt to be equally good, as reſt. And becauſe , when we ſay, that 
3s done in vain by many means, which may' be done with fewer, 
we mean'9Y'that that which is to. be done , ought to. be the ſame 
ors & nortwodifferent ones;' and becauſe the ſame thing can- 
fot Be{aid'to beidone'as well as its (elf 3 therefore, the: addition 
of the Phraſe que bene is ſuperfluous, and a relation, 'that bath 
but-one teriionely. : oY | 

S'x cs.” Unlefſe you will have the ſame befal us, as did yeſter- 
day , let usreturn to our matter in hand; and let Simplicins bes 
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gin to produce thole difficulties that ſeem in his opinion, to thwart 
this new dilpolition of the World. 
S1Myi. That diſpoſition 15 not new , bur very old ; and chat 
you may ſceitislo, Ariſtotle confuteth itz and his confurations 
are thele: © Firſt if the Earth moveth eicher in it felf about its 
« own Centre , orin an Excentrick Cucle, it is neceflary that that 
« ſame morion be violent ; for it is not 1ts natural motion , for 
« if jt were, cach of its parts would partake thereof ; but cach 
« of them moveth in a right line towards its Centre. Ir being 
« therefore violent and pteternatural , it could never be perpery- 
« a]; But the order of the World is perpetual. Therefore, cc. 
« Secondly , all the orher moveables that move circularly , feem 
« to * ſtay behind , and to move with more than one motion , the 
« Primunm Mobile excepted : Whence it would be neceffary thar 
« the Earth allo do move with two morions; and it that ſhould 
« be ſo, it would inevitably follow , that mutations ſhould be 
« made in the Fixed Stars, the which none do perceive; nay 
« without any variation , the ſame Stars alwayes rife from rowards 
« the ſame places, and in the ſame places do ſet. Fhirdly, the mo- 
<< tion of the parts 15 the ſame with that of the whole, and natural- 
« ly tendeth towards the Centre of the Univerſe; and for the ſame 
« cauſe reſt, being arrived thither. He thereupon moves the que- 
<« ſtion whether the motion of the parts hath a tendency to the 
« centre of the Univerſe, or to the centre of the Earth; and conclu- 
« deth that it goeth by proper inſtin& to the centre of the Univerſe, 
<« and per accidence to that of the Earth ; of which point we largely 
« diſcourſed yeſterday. He laſtly confirmeth the ſame with a fourth 
« argument taken from the experiment of grave bodies, which fal- 
« ing from on high,deſcend perpendicularly unto the Earthsſurface; 
« and in rhe ſame manner Proje&:ons ſhot perpendicularlyupwards, 
« do by the ſame lines return perpendicularly down again, though 
<« they were ſhot to a very great height. All which arguments neceſ- 
« ſarily prove their motion to be towards the Centre of the Earth, 
« which without moving at all waits for , and receiveth them. He 
<« jntimaterh in the laſt place that the Aſtronomers alledg other 
« reaſons in confirmation of the ſame concluſions, I mean of the 
<« Earths being in the Centre of the Univerle , and immoveable; 
© and inſtanceth onely in one of them , to wit, that all the Phe- 
« nomena or appearancesthat are ſeen in the morions of the Stars, 
<« perfecaly agree with the poſition of the Earth in the Centre ; 
© which would not be ſo , were the Earth ſeated otherwiſe. 
<< The reſt produced by Ptolomy and the other Aſtronomers, I can 
&« give you now if you pleaſe , or after you have {poken what you 
© have tofſay in an{wer to theſe of Ariſtotle. 
$arv. The arguments which OP upon this occafion 
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are of two kinds : ſome have reſpe& to the accidents Terreſtrial, 
without any relation to the Stars , and others are taken from the 
Phenomena and obſervations of things Caleſtial. The arguments 
of Ariſtotle are for the moſt part taken from things neer at hand, 
and he leaveth the others to Aſtronomers ; and therefore it 15 the 
beſt way, if you like of it, ro examine thele taken from experi- 
ments touching the Earth, and then proceed to thole ot the other 
kind. And becauſe Ptolomy, Tycho, and the other Aſtronomers 
and Philoſophers, beſides the arguments of Ariſtotle by them afſu- 
med, confirmed, and made good, do produce certain others z we 
will put them all together, that ſo we may not anſwer twice to 
the ſame, or the like objze&ions. Therefore Simplicins, choole 
whether you will recite them your ſelf, or caule me to eaſe you of 
this task, for I am ready to lerve you. 

Simpl. Its better that you quote them , becaule, as having 
taken more pains in the ſtudy of them, you can produce them with 
more readineſſe, and 1n greater number. 

S a1 v. All, for the ſtrongeſt reaſon, alledge that of grave bo- 


.dies, which falling downwards from on high, move by a right line, 


that is perpendicular to the ſurface of the Earth , an argument 
which is held undeniably to prove that the Earth is immoveable : 
for in caſe it ſhould have the diurnal motion , a Tower , from the 
top of which a ſtone is let fall, being carried along by the conver- 
fion of the Earth, in the time that the ſtone ſpends in falling,would 
be tranſported many hundred yards Eaſtward , and fo far diſtant 
from the Towers foot would the ſtone come to ground. The 
which effec they back with another experiment 3 to wit , by let- 
ting a bullet of lead fall from the round top of a Ship, that lieth at 
anchor, and obſerving the mark it makes where ir lights, which they 
find to be neer the * partners of the Maſt; bur if the ſame bullet 
be let fall from the ſame place when the ſhip is under fail , it ſhall 
light as far from the former place, as the ſhip hath run in the time 
of the leads deſcent 3 and this for no other reaſon, than becauſe 
the natural motion of the ball being at liberty is by a right line to- 
wards the centre of the Earth. They fortifie this argument with 
the experiment of a projection ſhot on high at a very great di- 
ſtance 3 as for example, a ball ſent out of a Cannon, erected per- 
pendicujar to the horizon, the which {pendeth {o much time in al- 
cendiilg and ialling, that in our parallel the Cannon and we both 
ſhould be carried by the Earth many miles towards the Eaſt, fo 
that the ba!l in its return could never come neer the Peece , but 
would fall as tar Welt, as the Earth had run Eaſt. They againe 
adde a third, and very evident experiment, ſc:l:cet, that ſhooting a 
bullet point blank (or as Gunners ſay,neither above nor under me- 
tal) out of a Culverin towards the Eaſt, and afterwards gs 
| wit 
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wich the fame charge,and at the lame elevation or diſport towards 
the Weſt, the range towards the Welt ſhould be very much grea- 
tor then the other towards the Eaſt : for that whil'ſt the bail cocth 
Wecſitward, and the Pcece 1s carried along by the Earth Eaſtward, 
the ball will fall from che Peece as far diſtant as is the aggregate of 
che two motions, one made by it {elf towards the Weſt , and the 
other by the Peece carried about by the Earth rowards the Eaſt ; 
and on the contrary, from the range of the ball ſhot Eaſtward you 
are to ſubſtraG the ſpace the Peece moved, being carried after it. 
Now ſuppolc, tor example, that the range of the ball ſhot Weſt 
were five miles, and that the Earth in the {ame parallel and in the 
time of the Bals ranging ſhould remove three miles,the Ball in this 
caſe would fall eight miles diſtant from the Culverin, namely, its 
own five Weſtward, and the Culverins three miles Eaſtward : bur 
the range of the ſhot rowards the Eaſt would be but two miles 
long, for ſo much 1s the remainder , after you have ſubſtracted 
from the five miles of the range , the three miles which rhe Peece 
had moved towards the {ame part. But experience ſheweth the 
Ranges to be equal, therefore the Culverin, and conſequently the 
Earth arc immoveable. And the ſtability of the Earth is no lefſe 
confirmed by two other ſhots made North and South 3 for they 
would never hit the mark, but the Ranges would be alwayes wide, 
or tewards the Weſt, by meanes of the remove the mark would 
make, beihg carried along with the Earth towards the Eaſt, whil'ſt 
the ball is lying. And not onely ſhots made by the Meridians, 
bur allo thoſe auned Eaſt or Wett would prove uncertain ; for 
thoſe aim'd Eaſt would be too high, and thole direfted Welt too 
low, although they were ſhor point blank, as I ſaid. For the 
Range of the Ball in both the ſhots being made by the Tangent, 
that 1, by a line parallel to the Horizon, and being that in the di- 
urnal motion, it it be of the Earth, the Horizon goerth continuall 
deſcending towards the Eaſt, and rifing from the Weſt (therefore 
the Oriental Stars ſeem to riſe, and the Occidental to decline) fo 
that the Oriental mark would deicend below the aime , and therc- 
upon the ſhot would fly too high, and the aſcending of the Welt- 
ern mark weuld make the ſhot aimed that way range too low ; ſo 
that the Peece would never carry true towards any point ; and for 
that experience telleth us the contrary, 1t 15 requilite to ſay, thar 
the Earth is immovecable. 

Simyr. Theſe are folid reaſons, and {uch as I believe no man 
can an{wer. 

Sa v. Perhaps they are new to you ? 

Sine, Really they are; and now I ee with how many ad- 
mirable experimeats Nature is pleaſed to favour us, wherewith to 
aſſiſt us in the knowledge of the Truth. Oh ! how exaQtly- one 
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truth agreeth with another, and all conſpire to render each other 
inexpugnable |! | 

SaGr What pity it 13 that Guns were not uled in Ariſtotles 
age, he would with help of them have eaſily battered down 19- 
norance, and {poke withour hz{tcarion of thele mundane points. 

Sarv. lam very glad that thele reaſons are new unto you, that 
ſo you may aot reſt in the opinion of the major part of Peripate- 
ticks , who belicve, that if any one forſakes the Dodrine of Ari- 
ſtoile, it is becanle they did not underſtand or rightly apprehend 
his demonſtrations. Bur you may expect to hear of other Novel- 
tics, and you ſhall ſee the tollowers of this new Syſteme produce a- 
g2inlt themlelves oblervations, experiences, and reaſons of farre 
oreater force than thoſe alledged by AriStotle, Ptolomy, and other 
oppolers of the ſame concluſions,and by this means you ſha]l come 
to aſcertain your lelf that they were not 1aduced through want of 
knowledge or experience to follow rhat opinion. 

Sack. Its requiſite that upon this occaſion I relate unto you 
ſome accidents that befe]l me, to ſoon as I firſt began to hear ſpeak 
of thi: new doctrine. Being very young, and having ſcarcely fi- 
niſhed my courle of Philoſophy, which I lett off, as being ſet upon 
other employments, there chanced ro come into thele parts a cer- 
tain Foreigner of Roſtock, whole name, as I remember, was Chri- 
ſtianus V urſtitiz5, a tollower of Copernicus, who in an Academy 
made two or three Lectures upon this point, to whom many flock't 
as Auditors 3 but I thinking they went more for the novelty of the 
{ubje& than otherwile, did not go to hear him : for I had conclu- 
ded with my elf that that opinion could be no other than a ſolemn 
madnefle. And queſtioning ſome of thoſe who had been there, 1 
perceived they all made a jeſt thereof, execpt one , who told me 
that the bulineſie was not altogether to be laugh't at, and becauſe 
this man was reputed by me to be very intelligent and wary, I re- 
pented that I was not there, and began from that time forward as 
oft as I met with any one of the Copernican per{ſwaſion, to demand 
of them,it they had been alwayes of the ſame judgment; and of as 
many as I examined, I found not {o much as one, who told me not 
that he had been a long time of the contrary opinion, bur co have 
changed it for this, as convinced by the ſtrength of the reaſons pro- 
ving the ſame : and afterwards queſtioning them, one by one, to 
lee whether they were well poſleſt of the reaſons of the other ſide; 
| found them all to be very ready and perfe& in them ; ſo that I 
could not truly {ay, that they had took up this opinion out of ig- 
norance , vanity , or to ſhew the acuteneſle of their wits. On the 
contrary , of as many of the Peripateticks and Ptolomeans as I 
have asked (andour of curioſity I have talked with many) what 
pains they had taken in the Book of Copernicus, I found very 
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few that had ſo much as ſuperficially peruſed it ; but of thoſe 
whom, I thought, had underſtood the ſame, not one; and more- 
over, I have enquired amongſt the followers of the Peripatetick 
DoKtrine , it cver any of them had held the contrary opinion, and 
likewiſe found none that had. Whereupon conſidering that there 
was no. man who followed the opinion of Copernicss , that had 
not been firſt on the contrary fide, and that was not very well ac- 
quainted with the reaſons of Ariſtotle and Ptolomy ; and, on the 
contrary , that there is not one of the followers of Prolomy that 
had ever been of the judgment of Copernicxs , and had left thar, 
to imbrace this of Aryſtotle , contidering, I ay, theſe things, I 
began to think , that one, who leaverh an opinion imbued with 
his milk, and followed by very many , to take up another owned 
by very few , and denied by all the Schools , and that really 
ſeems a very great Paradox , muſt needs have been moved, not 
to ſay forced , by more powerful reaſons. For this cauſe, I am 
become very curious to dive , as they ſay, into the bottom of this 
bufineſſe , and account it my great good fortune that I have met 
you two , from whom I may without any trouble , hear all that 
bath been , and, haply, can be faid on this argument, aſſuring 
my ſelf that the ſtrength of your reaſons will reſolve all ſcruples, 
and bring me to a certainty in this ſubjze&. 
$1 pL Burits pbſſible your opinion and hopes may be diſap- 
pointed , and that you-may find your telves more at a loſle in the 
_ end than you wasat firſt. | 

Sack I am very confident that this can in no wiſe befal 
me. e | [$40 | | 

SiMe? Li. And why not? Thavea manifeſt example in my ſelf, 
that the farther I go , the more I am confounded. lie q 
 $a68-: This isa fign that thoſe reafons that hitherto: ſeemed 
concluding unto you , and aſſured; you in the 'truth of your -opi- 
non , begin to change countenancein your mind ; and to tet you 
by degrees, if. not imbrace; at leaſt look towards the contrary te- 
Bent, bat:L;:; that have been hitherto indifferent, do greatly hope 
to acquirereſt and fatisfadtion by. our future diſcourſes, and you 
will, not deny but I may, if you pleafe bur.to hear what perſwa- 
&th.jnc cody; expectation. oo 
$1 we x. :Lwiltgladly: hearken to the ſame, and ſhould be no 
leſle glad'thaz the like effe& mightbe wrought in me. ; 
- $463. Favour me therefore with an{wering'to what I-ſhall ask 
you.: And firſt, tell me, Simplicirs , is not the. conclufion, which 
we ſeek the truth of, Whether we ought to hold with Ariſtotle 
aid Pevlomy:; that the Earth onely abiding without motion in the 
Centre of :the Univerſe, the Caoleſtial bodies all move , or elle, 
hethet the Starry Sphere and the Sun ſtanding till in the —_— 
eter e t 
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the Earth is without-the ſame,and owner of all thoſe motions that 
in our ſeeming belong to the Sun and fixed Stars ? 

S1my1. Theſe are the concluſions which are in diſpute. 

SaGcr. And theſe two concluſions, are they not of ſuch a na- 
ture, that one of them muſt neceſſarily be true , and the orher 
falſe ? 

S1MP1. They areſo. Weare in a Dilemma, one part of which 
muſt of neceſlity be true, and the other untrue; for between Mo- 
tion and Reſt, which are contradiQories, there cannot be inſtanced 
a third, ſo as that one cannot ſay the Earth moves not, nor ſtands 
ſill; the Sun and Stars do not move, and yet ſtand not ſtill. 

S a 6 R- The Earth, the Sun, and Stars, what things are they in 
nature ? are they petite things not worth our notice, or grand and 
worthy of confideration ? 

S1mpLt-. They are principal, noble, integral bodies of the Uni- 
verſe, moſt vaſt and confiderable. 

Sacr And Motion, and Reſt, what accidents are they in 
Nature ? 

SinrL. Sogreat and principal, that Nature her ſelf is defined 
by them. | 

S a 6 k. So that moving eternally, and the being wholly immo- 
veable are two conditions very conſiderable in Nature, and indi- 
cate very great diverfity ; and eſpecially when aſcribed to the 
principal bodies of the Univerſe, from which can-enſue none but 
very different events. 

S1nyer. Yeadoubtleſle, | 

Sack Now anſwer me to another point. Do you believe that 
in Logick , Khethorick,, the Phyſicks,Metaphyſicks, Mathematicks, 
and finally, in the univerſality of Diſputations there are arguments 
ſufficient-to perſwade and demonſtrate to a perſon the fallacious, 
no lefle then the true concluſions ? 

S1inwyr. NoSir; rather Lam very confident and certain, that 
for the proving of: a. true and neceſſary concluſion, there are in 
nature not onely one, but many. very powerfull demonſtrations : 
and that one may diſcufſe and handle the fame divers and ſundry 
wayes, without ever-falling into any abſurdity ; and that the more 
any Sophiſt would diſturb and muddy it, the more clear would its 
cerrainty appear : And that on. the contrary to make'a falſe poſi- 
tion paſle for true, and to per{ſwade the belicf thereof, there cans 
not be any thing produced but fallacies, Sophiſms, Paralogiſmes, 
Equivocations, and- Diſcourſes vain, inconfiſtant, and full of re- 
pugnances and contradiQions. 

SaG &. Now if: eternal motion, and eternal reſt be ſo princi- 


| pal accidents of Nature, and fo different, that there can depend 


on them only moſt different: conſequences, and eſpecially when 
applied 
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applyed to the Sun, and to the Earth, ſo vaſt and Famous bodies 
ot the Univerſe ; and it being, morcover, impoſlible , that one of 
two contradictory Propoſitions, ſhould not be true , and the other 
falſe ; and that for proof of the falſe one, any thing can be pro- 
duced but fallacies 5 bur the true one being perſwadeable by all 
kind of concluding and demonſtrative arguments, why ſhould 
you think that he , of you two , who ſhall be ſo fortunate as to 
maintain the true Propolition ought not to perſwade me ? You 
muſt ſuppole me to be of a ſtupid wit, perverſe judgment, dull 
mind and intelleC&t, and of a blind reaſon , that I ſhould not be 
able to diſtinguiſh light from darknefle , jewels from coals, or 
truth from falihood. 

Simet. I cell you now , and have told you upon other 
occaſions, that the beſt Maſter to teach us how to diſcern So- 
phiſmcs , Paralogiſmes , and other fallacies, was Ariſtotle, who 
in this particular can never be deceived. 

SaGcr. Youinſiſt upon AriStotle , who cannot ſpeak. Yet I 
tell you , that if Ariſtotle were here , he would either yield him- 
{elf to be perſwaded by us, or refuting our arguments , convince 
us by better of his own. And you your (elf , when you heard the 
experiments of the Suns related, did you not acknowledg and 
admire them, and confefle them more concludent than thoſe of 
Ariſtotle? Yet neverthelefle 1 cannot perceive that Salviatys , 
who hath produced them , examined them, and with exquiſite 
care ſcan'd them, doth confeſſe himſelf perſwaded by them ; no 
nor by others of greater force , which he intimated that he was 
abour to give us an account of. And 1 know not on what grounds 
you ſhould cenſure Nature , as one that for many Ages hath 
been lazie , and forgetful to produce ſpeculative wits z and 
that knoweth not how ro make more ſuch , unlefſe they be ſuck 
kind of men as (laviſhly giving up their judgments to Ariſtotle, do 
underſtand with his brain , and reſent with his ſenſes. But let us 
hear the reſidue of- thoſe reaſons which favour his opinion, that 
we may thercupon proceed to ſpeak to them ; comparing and 
weighing them 1n the ballance of impartiality. 
| Sar v. Before l proceed any farther, I muſt tell Sagredxs, that 
in theſe our Diſputations, I perſonate the Copernican , and imi- 
tate him, as1f | were his Zany ; but what hath been effe&ed in 
my private thoughts by theſe arguments which I ſeem to alledg in 
his favour, I would not have you to judg by what I ſay , whilſt 
I am 1n the heart of a&ing my part in the Fable ; but afrer I have 
laid by my diſguiſe , for you may chance to find me different 
trom what you ſee me upon the Stage. Now let us go on. 

Ptolomy and his followers produce another experiment like to 
that of the Projections , andit is of things that being ſeparated 
| P from 
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from the Earth , continue a goud {pace of rime in the Air , ſuch 
2s are the Clouds , Birds of flight; and as of them it cannot be 
ſaid that they are rapt or tranſparted by the Earth , having no ad. 
heſion thereto , it ſeems not poſlible , that they ſhould be able to 
keep pace with the velocity thereof ; nay it ſhould rather ſeem 
tous, that they all ſwiftly move towards the Weſt : And if 
being carried about by the Earth , paſſe our parallel in twenty 
four hours, which yet 1s at leaſt ſixteen thouſand miles, how can 
Birds follow {uch a courſe or revolution? Whereas on the con- 
trary , we (ce them fly as well towards the Eaſt, as towards the 
Weſt, or any other part , without any (enſible difference. More- 
over, if when we run a Horle at his (peed , wefeel the air beat 
vehemently againſt our face, what an impcruous blaſt ought we 
perpetually to feel from the Eaſt , being carried with fo rapid a 
courſe agaiaſt the wind ? and yet no luch effect is perceived. Take 
another.very ingenious argument inferred from the following ex- 
periment. The circular motion hath a faculty to extrude and dil. 
ſipate from its Centre the parts of the moving body , whenfoever 
either the motion is not very flow , or thole parts are not yer 

well faſtened together ; and therefore, if v. g. we ſhould turn 
one of thoſe great wheels very faſt about , wherein one or more 
men walking , .crane up very great weights , as the huge maſſie 
ſtone , uſed by the Callander for prefling of Cloaths ; or the 
fraighted Barks which being haled on ſhore, are hoiſted out of 
one river into another ; incaſe the parts of that ſame Wheel fo 
ſwiftly turn'd round , be not very well zoynd and pin'd rogether, 
they would al} be ſhattered to pieces 3 and though many ſtones or 
other ponderous ſubſtances,ſhould be very faſt bound to its outward 
Rimme , yet could they nct reſiſt the impetuoſlity , which with 
great violence would hurl them every way far from the Wheel, 
and conſequently from its Centre. So that if the Earth did move 
with {uch and {o much greater velocity , what gravity, what tena- 
city of lime or plaiſter would keep together Stones, Buildings, and 
whole Cities, that they ſhould not be toſt into the Air by to pre- 
cipitous a motion ? And both men and beaſts, which are not fa- 
ſtened to the Earth , how could they reſiſt o great an impetus? 
Whereas, on the other fide, we fee both thele, and far lefle re- 
{iſtances of pebles , fands, leaves reſt quietly on the Earth, and 
to return to it in 4alling , though with a very flow motion. See 
here , Swmplicius , the moſt potent arguments, taken, to ſo ſpeak; 
from things Terreſtrial ; there remain thoſe of the other kind, 
namely , {uch as have relation to the appearances of Heaven, 
which reaſons, to contefle the truth, tend more to prove the 
Earth to be in the centre of the Univerſe , and conſequently, to 
deprive it of the annual motion about the ſame , aſcribed unto it 
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by Copernicus. \W hich arguments , as being of ſomewhat a diffe- 
rent nature > may be produced, after we have examined the 
ſtrength of thele already propounded. 

Sacks. What lay you Simplicins ? do you think that Salviatus 
is Maſter of, and knoweth how to unfold the Ptolomean and Ari- 

otelian arguments ? Or do you think that any Perjpatetich is e- 
qually verſt in the Copernican demonſtrations ? 

S1met. Were it not-for the high eſteem, that the paſt diſcour- 
{es have begot in me of the learning of Salviatxs, and of the a- 
cuteneflc of Sagredzs , I would by their good leave have gone my 
way without ſtaying for their aniwers it ſeeming to me a thing 
umpoſlible , that {o palpable experiments ſhould be contradicted; 
and would, without hearing them farther , confirm my ſelf in my 
old periwaſion ; for though I ſhould be made to {ec that it was er- 
roneous, its being upheld by ſo many probable reaſons, would ren- 
dec it excuſeable. Aud it thele are fallacies, what true demonſtra- 
tions were ever ſo fair ? 

SaG8. Yet its good that we hear the reſponſions of Salwiatns; 
which if they be true, muſt of neceſſity be more fair, and that by 
infinite degrees 3 and thoſe muſt be deformed, yea moſt deformed, 
if the Metaphyſical Axiome hold, That true and fair are one and 
the ſame thing 3 as allo falle and deformed. Therefore Salviatus 
let's no longer loſe time. 

Sar y. The firſt Argument alledged by Szmplicins, if I well re- 
member ir, was this. The Earth-cannot move circularly, becauſe 
ſuch motion would be violent to the ſame , and therefore not pers 


perual] : that its violent, the reaſon was : Becauſe,that had it been 


natural, its parts would likewiſe naturally move round , which is 
impoſlible, tor that it is natural for the parts thereof to move with a 
right motion downwards. To this my reply is, that I could glad- 
ly wiſh, that Ar:ſtotle had more cleerly expreſt himſelf , where he 
ſaid 3 That its parts would likewiſe move circularly ; for this mo- 
ving circularly is to be underſtood. two wayes , one 1s, that every 
particle or atome ſeparated from its Whole: would move circularly 
about its particular centre, deſcribing its {mall Circulets; the other 
1s, that the whole Globe moving abour its centre in twenty four 
hours, the parts alſo would turn about the ſame centre in four and 
twenty hours. The firſt would be no lefle an impertinency , than 
if one ſhould ſay, that every partfof the circumlerence of a Circle 
ought ro be a Circle ; or becauſe that the Earth is Spherical , that 
therefore every part thereof be a Globe , for ſo doth the Axiome 
requirc' : Eadem eſt ratio totins, (9 partium. Burtif he took itin 
the other ſenſe , to wit, that the parts in imitation of the Whole 
ſhould move naturally round the Centre of the whole Globe in 
twenty four hours , I lay, that they do ſo; and it concerns you, 
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inſtead of Ariſtotle , to prove that they do nor. 

S1Mp 1. This isproved by Ariſtotle inthe ſame place, when he 
ſaith, that the natural motion of the parts is the right motion 
downwards to the centre of- the Univerſe ; ſo that the circalac 
motion cannot naturally agree therewith. 

Sar v. Butdo not you ſee, that thoſe very words carry in them 
a confutation of this {olution ? 

S1impti. How? and where ? 

Sarv. Doth not he ſay that the circular motion of the Earth 
would be violent ? and therefore not eternal ? and that this is ab- 
ſurd, for that the order of the World is crernal ? 

Sinmer. He ſaith ſo. 

S a1 v. But if that whichis violent cannot be eternal, then by 
converſion, that which cannot be eternal, cannot be narura] : but 
the motion of the Earth downwards cannot be otherwile eternal ; 
therefore much lefſe can it be natural : nor can any other motion 
be natural to it, ſave onely that which is eternal. But if we make 
the Earth move with a circular motion, this may be eternal to it, 
and to its parts, and therefore natural. 

S1my1. The right motion is moſt natural to the parts of the 
Earth, andis to them eternal ; nor ſhall it ever happen that they 
move not with a right motion; alwayes provided that the impe- 
diments be removed. e 

Salv. You equivocate Sirplicius ; and I will try to free you 
from the equivoke. Tell me , therefore, do you think that a 
Ship which ſhould fail from the Strait of Gibralter towards Pale- 
ſtina can eternally move towards that Coaſt ? keeping alwayes an 
equal courſe ? 

:.S1my 1. No doubtleſſe. 

Salv. And why not? 

Sinpt. Becauſe that Voyage is bounded and terminated be- 
tween the Herculean Pillars, and the ſhore of rhe Holy-land; and 


| the diſtance being limited, it is paſt in a finite time, unleſſe one by 


returning back ſhould with a contrary motion begin the ſame Voy- 
age anew; but this would be an interrupted and no continued 
motion. | 

SAaLlv. Very true. But the Navigation from the Strait of M4- 
gelanes by the Pacifick Ocean, the Moluccha's, the Cape di buona 
Speranza, and from thence by the ſame Strait, and then again by 
the Pacifick, Ocean, &c. do you believe that it may be perpe- 
tuated ? . 

' S1mpL. It may; for this being a circumgyration, which re- 
turneth about its ſelf, with infinite replications, it may be perpetu- 
ated without any interruption, | 

SaLv. AdShip then may in this Voyage continue ſailing eter- 
nally. SiMPL 


Drates us. II, 

Sip Li. It may, in caſe the Ship were incorruptible, but the 
Ship decaying, the Navigation muſt of neceflity come to an end. 

Sarv. Burin the Mediterrane, though the Veflel were incor- 
ruptible, yet could ſhe not ſail perpetually rowards Paleſftina, that 
Voyage being determined. Two things then are required, to the 
end a moveable may without intermiflion move perpetually ; the 
one is, that the motion may of its own nature be indeterminate and 
infinite 3 the other, that the moveable be likewiſe incorruptible 
and eternal. 

\'S1My i- All this is neceſlary. 

SaLv- Therefore you may ſee how of your own accord you 
have confeſſed it impoſlible that any moveable ſhould move eter- 
nally in a right line, in regard that right motion, whether it be up- 
wards, or downwards, is by you your ſelf bounded by the circum- 
ference and centre 3 lo that if a Moveable , as ſuppoſe the Earth 
be eternal, yet foraſmuch as the right morion is not of its own na- 
ture eterna]l, but moſt * terminate, 1t cannot naturally ſuit with 
the Earth. Nay, as was ſaid * yeſterday, Ariſtotle him(elf is 
conſtrained to make the Terreſtrial Globe eternally immoveable. 
When again you ſay, that the parts of the Earth evermore move 
downwards, all impediments being removed, you egregiouſly equi- 
vocate ; for then, on the other fide they mutt be impeded, contra- 
ried, and forced, if you would have them move 3 for , when the 
are once fallen to the ground, they muſt be violently thrown up- 
wards, that they may a ſecond time fall; and as to the impedi- 
ments, theſe only hinder its arrival at the centre; but if there were 
a Well, that did paſſe thorow and beyond the centre,yet would not 
a clod of Earth paſſe beyond it, unlefle inaſmuch as being tran(- 
ported by its im-pets, it ſhould paſle the ſame to return thither a- 
gain, and in the end there to reſt. As therefore to the defendin 
that the motion by a right line doth or can agree naturally neither 
to the Earth, nor to any other moveable, . whil'ft the Univerſe re- 
taineth its perfe& order, I would have you take no further paines a- 
bour it, bur (unlefſe you will grant them the circular morion) 
your beſt way will be to defend and maintain their immobility. 

S1MPL. As to their immoveablenefle , the _—_ of Ari- 
ftotle, and moreover thoſe alledged by your ſelf feem in my opini- 
on neceſſarily to conclude the ſame, as yet ; and I conceive it will 
be a hard matter to refute them. 

S ar v. Come we therefore to the ſecond Argument, which was, 
That thoſe bodies, which we are aſſured do move Fs have 
more than one motion, unlefle it be the Primum Mobile ; and 
therefore, if the Earth did move circularly, it ought to have two 
motions 3 from which alrerations wonld follow in the rifing and 
ſetting of the Fixed Stars : Which effe& is not perceived to enſue. 

| There- 


Two things ye- 
quiſiteto the end 8 
motion may fera 
pernate it ſelf; an 
unlimited ſpace , 
ard an Mcorrupts- 
ble moveable, 


Right Motion 
cannor be eternal, 
and Conſequently 
Cannot be natural 
to the Earth, 


* Terminatiſhmo, 


* By this exprcſſi- 
on he every where 
mcans the prece- 
ding Dial 'UCy Or 
Giornata, | 


The aviſmer 'to 
the ſecond argn- 
went, 


* Tubdeficere, 


* Or Centre, 


Aniltotles argu- 
ent againſt the 
Earths motion, u 
defeit iv: in two 
things 
'* Theſame word 
'x«hich a liccleaboye 
I t:ndred Ray be- 
hind, as a towſe 
when 1: meets with 
mls, 


G. GaL1r zus, hi Syſlene. 


Therefore, &c. The moſt proper and genuine anſwer to this Alle- 
gation is contained in the Argument itſelf; and even AriStotle 

uts it in our mouths, which it is impoſſible, Simplicizs , that you 
ſhould nor have ſeen. 

S1Mp 1. I neither have ſeen it, nor do I yet apprehcnd it. 

Satv. This cannot be, ſure, the thing is {o very plain. 

Sinpr. I will with your leave, caſt an eye upon the Text, 

SaGr We will command the Text to be brought forthwith. 

Simpl. Ialwayes Carry it about with me : See hereitis, and 
I know the place perfe&ly well > which is in lib. 2. De Clo, cap. 
16. Here itis, Text 97. Preterea omnia , que fernntur latione 
circulari ſubdeficere videntur , ac moveri pluribus una latione, 
prater primam Spheram; quare &* Terram neceſſariam eſt , ſive 
circa medium , ſive in medio poſita feratur , duabus moveri 
lationibus. Si antem hoc acciderit , neceſſariam eſt freri muta- 
tiones, ac converſiones fixorum aſtrorum. Hoc autem non vide- 
tur fieri , ſed ſemper cadem , apud eadem loca ipſins , &+ oriun- 
tur, +» occidunt. | In Engliſh thus : | Furthermore all that are 
carried with circular motion, ſeem to * foreſlow , and to move 
with more than one motion, except the firſt Sphere 3 wherefore 
it is neceſſary that the Earth move with two motions , whether 
it be carried: about the * middle, or placed in the middle. But 
if it be ſo , there would of neceſſity be alterations and converſi- 
ons made amongſt the fixed Stars. But no ſuch thing is ſeen to 
be done , but the ſame Star doth alwayes rife and ſet in the ſame 
place. In all this I find not any falacy , and my thinks the argu- 
ment is very forcible. 

Salv. And this new reading of the place hath confirmed me 
in the fallacy of the Sillogiſme , and moreover, diſcovered ano- 
ther falſity. Therefore obſerve. The Poſitions, or if you will, 
Conclufions , which Ariſtotle endeavours to oppoſe, are two ; one 
1s that of thole , who placing the Earth in the midſt of the World, 
do make it move 1n it ſelf about its own centre. The other is of 
thoſe , who conſtituting it far from the middle , do make it re- 
volve with a circular motion about the middle of the Univerſe. 
And both theſe Poſitions he conjointly impugneth with one and 
the ſame argument. Now lI affirm that he is out in both the one 
and the other impugnation ; and that his error againſt the firſt 
Poſition 1s an Equivoke or Paralogiſme ; and his miſtake touch- 
ing the ſecond is « falſe conſequence. Let us begin with the firſt 
Aſlertion , which conſtituteth the Earth in the midſt of the 
World, and maketh it move in it (elf about its own centre 3 and 
let us confront it with the obje&ion of Ariſtotle; ſaying, All 
moveables, that move circularly , ſeem to * foreſlow , and moye 
with more than one Byas , except the firſt Sphere (that is the pri- 
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mum mobile) therefore the Earth moving about its own centre, 
being placed 1a the middle , muſt of neceflity have two byafles, 
and forci)ow. Bur if this were {o , it would follow , that there 
ſhould be a variation in the riſing and letting of the fixed Stars , 
which we do not perceive to be done : Therefore the Earth doth 
not move, &*c. Here is the Paralogitme, and to diſcover it, I will 
argue wich Ariſtotle in this manner. Thou ſaiſt , oh Ariſtotle, 
that the Earth placed in the middle of the World , cannot move 
in it ſe]t (7. e. upon its own ax#s) for then it would be requilite 
to allow it two byaſles 3 fo that, it 1t ſhould not be neceſſary to 
allow it more than one Byas onely , thou wouldeſt not then hold 
it impoliiblc for it to move onely with that one; for thou would'ſt 
unneceilarily have confined the impoſltbility to the plurality of 
byaſles, it ia cale jt had no more but one , yet it could not move 
with that. : And becaule that of all the moveables in the World, 
thou makeſt but onc alone to move with one {ole byas; and all 
the reſt with more than one ; and this ſame moveable thon af- 
firmeſt to be the firſt Sphere , namely , that by which all the fix- 
ed and erratick Stars ſeem harmoniouſfly to move from Eaſt to 
Weſt , if in cale the Earth may be that tirſt Sphece , that by mo- 
ving with one byas onely , may make the Stars appear to move 
from Eaſt ro Weſt, thou wilt not deny them it : Bar he that af- 
firmeth , that the Earth being placed 1a the midſt of the World, 
moveth about its own Axis , aſcribes unto it no other motion, 
fave that by which all the Scars appear to move from Eaſt to Weſt; 
and ſo it cometh to be that firſt Sphere , which thou thy (elf ac- 
knowledgeſt to move with but one byas onely. Ir is therefore ne- 
ceſlary, oh Ariſtotle , if thou wilt conclude any thing , that thou 
demonſtrate , that the Earth beiny placed in the midſt of the 
World , cannot move with {o much as one byas onely ; or elſe, 
that much lefſe can the firſt Sphere have one fole motion ; for 0- 
therwiſe thou doeſt in thy very Sillogiſme both commit the falacy, 
and decedt ir, denying , andat that very time proving the ſame 
thing. 1 come now to the ſecond Poſition , namely, of thoſe 
who placing the Earth far from the midſt of rhe Univerſe , make 
it moveable about the ſame 3 that is, make it a Planet and erra- 
tick Star ; againſt which the argument is directed , and as to 
form is concludent , but faileth in matter. For it being granted, 
that the Earth doth in rhat manner move , and that with two by- 
afles, yet doth it not necefſartly follow that though it were fo, 
it ſhould make alterations in the riſfings and fertings of the fixed 
Stars, as | ſhall in its proper place declare. And here I could 
gladly excuſe Ariſtotle; rather I could highly applaud him for ha- 
wing light upon the moſt ſabeil argument that could be produced 
againſt. the Copernican Hypotheſis, and if the objection be inge- 


nious, 
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nious, and to outward appearance moſt powerful , you may ſee 
how much more acute and ingeaious the {olution muſt be , and 
not to be found by a wir leſſe piercing than that of Copernicms ; 
and again from the difficulty in underſtanding it , you may. argue 
the ſo much greater difficulty in finding it. But let us for the pre- 
{ent {uſpend our anſwer , which you ſhall underſtand in due time 
and place , after we have repeated the objection of Ariſtotle, and 
that in his favour, much ſtrengthened. Now paſſe we to Ari- 


The anſwer to ſtotles third Argument , touching which we need give no farther 
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reply , it haviag been ſufficiently anfwered betwixt the dilcourles 
of yeſterday and ro day : Inas much as he urgeth , that the mo- 
tion of grave bodies is naturally by a right line to the centre 3 and 
then enquireth , whether to the centre of the Earth , or to that 
of rhe Univerſe, and concludeth that they tend naturally to the 
centre of the Univerſe , but accidentally to that of the Earth, 
Therefore we may proceed to the fourth , upon which its requitite 
that we ſtay ſome time, by reaſon it is founded upon that expe- 
riment , from whence the greater part of the remaining argu- 
ments derive all their ſtrength. Ariſtotle ſaith therefore , that it is 
a moſt convincing argument of the Earths immobility , to ſee 
that projeftioas thrown or ſhot upright » return perpendicularly 
by the ſame line unto the {ame place fron; whence they were ſhot 
or thrown. And this holdeth true, although the motion be of a 
very great height ; which could never come to paſſe , did the 
Earth move : for in the time that the projected body 1s moving 
upwards and downwards in a ſtate of ſcparation from the Earth, 
the place from whence the motion of the projetion began, would 
be paſt, by means of the Earths revolution, a great way to- 
wards the Eaſt , and look how great that ſpace was , ſo far from 
that place would the prozeed body in its deſcent come to the 

round. So that' hicher may be referred the argument taken from 
a bullet ſhot from a Canon direaly upwards 3 as alſo that other 
uſed by Ariſtotle and Ptolomy , of the grave bodies that falling 
from on high , are obſerved to deſcend by a dire& and perpendicu- 
lar line to the {urface of che Earth. Now that I may begin to untic 
theſe knots, I demand of Simplicins that in caſe one ſhould deny 
to Ptolomy and Ariſtotle that weights in falling freely from on 
high , deſcend by a right and perpendicular line , that is, direaly 
to the centre , what means he would uſe to prove it ? 

S1MyPLt-. The meansof the ſenſes ; the which afſureth us, that 
that Tower or other altitude, is upright and perpendicular , and 
ſheweth us that that ſtone , or other grave body , doth flide along 
the Wall , without inclining a hairs breadth to one fide or ano- 


ther, and light at the foot thereof juſt under the place from whence 
It was let fall. 


SALVY: 
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$ at v. But if it ſhould happen that the Terreſtrial Globe did 
move round, and conſequently carry the Tower alſo along with 
it, and that the ſtone did then alſo grate and lide along the fide of 
the Tower, what mult its motion be then ? 

Simpl. In this cale we may rather ſay its motions : for ir 
would have one wherewith to deſcend from the top of the Tower 
to the bottom, and ſhould neceſſarily have another to follow the 
courſe of the {aid Tower. | 

S aL v-. So that its motion ſhould be compounded of two, to 
wit, of that wherewithit meaſureth the Tower, and of that o- 
ther wherewith it followeth the ſame : From which compoſition 
would follow, that the ſtone would no longer deſcribe that ſimple 
right and perpendicular line, but one tranſverſe, and perhaps not 
ſtreight. 
| "ho Mp 1. I can ſay nathing of its non-reQitude, but this I know 
very well, that it would of neceſlity be tranſverſe, and different 
from the other direaly perpendicular, which it doth deſcribe, the 
Earth ſtanding ſtil]. | 
| Sar v. Youlſee then, that upon the meer obſerving the fallin 
ſtone to glide along the Tower, you cannot certainly affirm that 
it deſcribeth a line which is ſtreight, and perpendicular, unleſs you 
ficſt ſuppoſe that the Earth ſtandeth ſtill. 

SiMe. Frue; for if the Earth ſhould move, the ſtones mo- 
tion would be tranſverſe, and not;perpendicular. 

S at v. Behold then the Paralogilm of Ariſtotle and Ptolomey 
to be evident and manifeſt, and diſcovered by you your (elf, 
wherein that is {ſuppoſed for known, which is intended to be de- 
monſtrated. 

S1nyet. How can that be? To me it appeareth that the 
Syllogiſm is cightly demonſtrated wichour petitionem priucipit. 

S ALv. You ſhall ſee how it 153 anſwer me a little. Doth he 
not lay down the concluſion as unknown ? 

Sint. Unknown ; why otherwiſe the demonſtrating it would 
be ſuperfluous. | 
\ S ax v. But the middle term, ought not that to be known ? 

S1MPL. Its neceſlary that it ſhould ; for otherwiſe it would be 
a proving ignotum per eque ignotum. | 

SaLv. Our conclufion which is to be proved, and which is un- 
known, 18 it not the ſtability of the Earth ? 

S1merL. lr is the ſame. 

_ SaLv- The middle term, which ought to be known,is it not the 
ſtreight and perpendicular deſcent of the ſtone ? 

S1imMPL. Itisfo. | 


Satv. But was it not juſt now concluded, that we can have 


po certain knowledg whether that ſame ſhall be dire& and perpen- 
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dicular, unleſs we firſt know that the Earth ſtands ſtill 2 Therefore 
in your Syllogilm the certainty of the middle term is afſumed 
from the uncertainty of the conclufion, You may ſee then, what 
and how great the Paralogilmis. | 
S a 6 s. I would, in favour of Simplicius, defend Ariſtotle if it 
were poſlible , or at leaſt better ſatisfie my felt concerning the 
ſtrength of your illation. You ſay, that the ſeeing the ſtone rake 
along the Tower, 15 not ſufficient to aſſure us, that Its motion is 
perpendicular (which is the middle term of the Syllogilm) unleſs 
it be preſuppoſed, that the Earth Rtandeth fill, which 1s the con: 
cluſion to be proved : For that if the Tower did move together 
with the Earth, and the ſtone did ſlide along the ſame, the motion 
of the ſtone would be tranſverſe, and not perpendicular, Bar [ 
ſhall anſwer, that ſhould the Tower move, it would be impoflible 
that the ſtone ſhould fall gliding along the fide of it; and there- 
fore from its falling in that manner the ſtability of the Earth is in- 
ferred. 
 $1npr. Itis ſo; for if you would have the ſtone in deſcend- 
ing to grate upon the Tower , though it were carried round by 
the Earth, yon muſt allow the ſtone two natural motions, to wit, 
the ſtraight motion towards the Centre, and the circular about 
the Centre, the which is impoſlible. Hd 
| Salv. Ariftotles detenle then confiſteth in the tmpoſlibilitie, 
or at leaſt in his efteeming it a1 impoſſibility, that the ſtone ſhould 
move with a motion mixt of right and circular : for if he did 
not hold it impofflible that the ſtone could move to the Centre, 
and about the Centre at once, he muſt have underſtood, that it 
might come to paſs that the cadent ſtone might in its defcent, race 


the Tower as welt when it moved as when it ſtood ſtill ; and con- 


ſequently he muſt have perceived, that from this grating nothing 
could be inferred touching the mobility or immobility of the 
Earth. But this doth rot any way excuſe AriStotle ; ' aſwell be- 
cauſe he ought to have expreſt it, if he had had ſuch a conceit, it 
being ſo material a part of his Argument ; as alſo becauſe it can 
neither be {aid that ſuch an effe& is impoſſible, nor that Ariſtotl 
did eſteem it ſo. The firſt cannot be affirmed, for that by and 
by I ſhall ſhew that it is not onely poſſible, but neceſſary : nor 
much: leſs can the ſecond be averred, for that Ariſtotle himſelf 
granteth fire to move naturally upwards in a right line, and to 
move about with the diurnal motion, imparted by Heaven to the 
whole Elenient of Fire, and the greater part of the Air : If there- 
fore he held it not impoſſible to mix the right motion upwards, 
with the circular communicated to the Fire and Air from the con- 
cave of, the Moon) much leſs onght he to account 'impoflible the 
mixture of the- xight motion downwards of the ſtone, with the 
circular 
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circular which we preſuppole natural to the whole Terreftrial 
Globe, of which the ſtone is a part. 

Stmyr. I lee no ſuch thing : for if the element of Fire re- 
volve round together with the Air, it is a very eaſle, yea a neceſtary 
thing, that a ſpark of fire which from the Earth mounts upwards, 
m paſſing thorow the moving air, ſhoal receive the ſame motion, 
being a body fo thin, light, and eafie to be moved : but that'a 
very heavy ſtone, or a Canon bullet, that de{tendeth from on 
high, and rhar is at liberty ro move whither ir will, ſhould ſuffer 
it ſelf to be tranſported either by the air or any other thing, ts 
alrogether incredible. Beſides that, we have the Experiment, 
which is ſo proper to our purpoſe, of the ſtone let fall from the 
roand top of the Maſt of a ſhip, which when the ſhip lyeth ill, 
falleth ar the Partners of the Maſt ; but when the ſhip faileth, falls 
fo far diſtant from that place, by how far the ſhip in the time of 
the ſtones falling had run forward ; which will not be a few fa- 
thoms, when the ſhips courle is ſwift. 

Sa1v. There is a great diſparity between the. cafe of the Ship 
and that of the Earth, if the Terreſtrial Globe be ſuppoſed to have 
a diurnal motion. Fot it is a thing very maniteſt, that the mo- 
tion of the Ship, as it is not natural to it, ſo the motion of all thoſe 
things thar are in it is accidental, whence itis no wonder that, the 
one which was retained: in the roynd top, being left at liberty, 
deſcendeth downwards without any obligation to follow the mo- 
tion of the Ship. But the diurnal eonverſion is aſcribed to the 
Terreſtrial,Globe far its proper and: natural motion, and conſe- 
quently, it is fo toall the parts of the ſaid Globe ; and, as being. 
mprefs'd by nature, is indehible in them ; and therefore that ſtone 
that is on'the top of the Tower hath an intrinſick inclination of 
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revolving about the Centre of its Whole in twenty four hours, and ' 


this fathe natural inftinA it exerciſeth eternally, be it placed in any 
fare whatſoever. And'to be aſſured of the truth of this, you 
have no more'to do biit to alter an antiquated impreſſion made 
1nyour mitd ;' and to ſay, Like as tn that | hitherto holding it to 
he the'propetty of the Terreſtrial Globe to reſt immoveable aboac 
i Cemre, '&dinever doubt or queſtion but that all whatſoever 


particles theteof do alſo naturally remain in the ſame fate of reſt : 


S6 it is reaſon, in caſe the Terreſtnal Globe did move round by 
fiatitral infleof&in rwenty four hours, that the intrinſick and natu- 
ral inclination of all its patts ſhobtd alſo be, nor ro ſtand ſtil}, bur 
rs followthe fame: revolution. And rhus without running 1nto 
any inconvenience, one'miay conclude; rhat in regard the motion 
conferred fyy-the force of * Oars on the Ship, and by it on all the 
things that are contained within her; isnot natural bur forreign, it 
1s very reafonable that that ſtone, it being ſeparated from- the ſhip, 
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.” maybe made; and: then one might judg according to the event. | 
- In the mean time the effe& of the ſhip doth hitherto incline to fa- 
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do reduce its ſelf to its natural diſpoſure, and return to exerciſe 
its purc ſimple inſtinct | ans it by nature. To this 1 add, rhar 

that part of the Air which is beneath the 
greater heights of mountains, ſhould be tranſported and carried 
round by the roughneſs of the Earths ſurface 3 or that, as being 
mixt with many Vapours, and terrene Exhalations, it do na- 
turally follow the diurnal motion , which occurreth not in the 
Air about the ſhip rowed by Oars : So that your arguing 
from the ſhip to the Tower hath not tbe force of an illation; 
becauſe that ſtone which falls from the round top of the Maſt, 
entereth into a medium , which is unconcern'd in the motion 
of the ſhip : but that which departeth from the top of the Tower, 
finds a medium that hath a motion in common with the whole Ter- 
reſtrial Globe ; ſo that without being hindred, rather being aſſiſted 
by the motion of the air, it may follow the univerſal courſe of the 
Earth. 

S1myrL. I cannot conceive that the air can imprint in a very 
great ſtone, or in a grols Globe of Wood or Ball of Lead, as 
{uppoſe of two hundied weight, the motion wherewith its ſelf is 
moved, and which it doth perhaps communicate to feathers, ſnow, 
and other very light things : nay, I ſce that a weight of that na- 
ture, being expoſed to any the moſt impetuous wind, 1s not there- 
by removed an inch from irs place 3 now conſider with your ſelf 
whether the air will carry it along therewith. 

Sar v. There is great difference between your experiment and 
our caſe. You introduce the, wind blowing againſt that ſtone, 
ſappoſed in a ſtate of reſt, and we expoſe to the air, which already 
moveth, the ſtone which doth/alſo move with the ſame velocity z 
fo that the air is not to conferr a new motion upon it, but onely 


acquired : you would drive the ſtone with a ſtrange and preter- 
natural motion, and we defire to conſerve it in its natural. If 
you would produce a more pertinent experiment, you ſhould ſay, 
that it is obſerved,'if not with the eye of the forehead, yet with 
that of the mind, what would evene, if an cagle that is carried. by 
the courſe of the wind, ſhoyld let a ſtone fall from its talons; 
which, in regard that at its being let go, it went along with the 
wind, and afrer it was let fall. it entered into a mredium that mo- 
ved with equal velocity, I am very confident that it would not be 
ſeen to deſcend in its fall perpendicularly, but that following the 
courſe of the wind, and adding thereto that of its particular gra- | 
vity,1t would move with a tranſverſe motion. : 
-\S1My i. But it would firſt be known how ſuch an experiment 


vQur our Opinion. Salt. 


—_— OQ nA 2K ba Stab 


—_—  ._QHx<r- 
SS B vs 


T* 


Dratogue. II, 


Satv. Well {aid you bitherte, for perhaps it may anon change 
countenance. And that I may no longer hold you in {u{pente, 
tcl] me, Szmplicius, do you really believe, that the Experiment of 
the ſhip ſquares lo very well with our purpole, as that it ought to 
be believed, that rhar which we ſec happen in it, ought alſo to 
evene in the Terreſtrial Globe ? 
| S$SineLt. As yet] am of that opinion ; and though you have 
alledged ſome {mall diſparities, I do not think them of fo great 


moment, as that they ſhould make me change my judgment. 


SALv. I rather deſire that you would continue therein, and 
hold for certain, that the effe& of the Earth would exaQly anſwer 
that of the ſhip : provided, that when it ſhall appear prejudicial to 
your cauſe, you would not be humorous and alter your thoughts. 
You may haply ſay, Foraſmuch as when the ſhip ſtands ſtill, the 
ſtone falls at the foot of the Maſt, and when ſhe is under ail, it 
lights far: from thence, that therefore by converſion, from the ſtones 
falling at. the foot is argued the ſhips ſtanding Kill, and from its 
falling far from thence. is argued her moving; and becauſe chat 
which occurrerh to the ſhip, ought likewiſe to befall the Earth : 
that therefore from the falling of the ſtone at the foot of the Tow- 
er is necefiarily inferred the immobility of the Terreſtrial Globe. 
Is not this your argumentation? - 4 
 S$1mer. It is; and reduced into that conciſeneſs, as that it is 
become moſt cafie to be apprehended. : 


Salty. Now tell me; if the ſtone let: fall from the Round- 


top 5 when the ſhipiis in a ſwift courſe ,-ſhould fall exafily in 
the {ame place of the ſhip, in which it falleth when the ſhip is at 
anchor, what ſervice would theſe experiments do you, in order to 


the fronting whether the veſſel doth ſtand ſtill or move ? 


i $1x21LJuſt none : Like as, for exemple; from the beating of 
the pulfe:one cannor ' know whether a aa be aſleep or awake, 
ſecing that the pulſe beateth after ithe ſame manner in ſleeping as 
in waking. h 
:3SaLy.. Very well. Have you ever tryed the experiment of the 
Ship ? my "- 31 Ob « { 207101; 

20 S, Met. I have not; but yet T believe that - thoſe Authors 


. Which alledg the ſame; have accurately obſerved'it; befides that 


the cauſe of the diſparity is ſo manifeſtly known, that' it admits 
of no queſtion. CON! | 
;-SALv- That it is. poſſible that thoſe Authors inſtance in it; 
without havivg made tryal of -it,:you your ſelf are a good reſti- 
mony, that without: having examined it, alledg it as certain, and in 
a. credulous way remitit to theirauthority 3 'as it 1s now not onely 
poſlible, but yery probable that they likewiſe did ; I mean, did 
remat the {ame to their Predecefiors,/ without'eyer arriving at _ 
that 
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that had made the experiment : for whoever ſhall examine the 
ſame, ſhall find the event fucceed quite contrary ro what hath 
been written of it : that is, he ſhall fce the ſtone fall at all times 
in the ſame place of the Ship, whether it ſtand ſtill, or move with 
any whatſoever velocity. So that the {ame holding true in the 
Earth, as in the Ship, one cannot from the ſtones falling perpen- 


be- dicularly at the foot of the Tower, conclude any thing touching 


ſame place, w 
ther the ſhip deth 


wave or ty fill, 


the motion or reſt of the Earth. 

Sine 1. If you ſhould refer me to any other means than to - 
experience, I verily believe our Diſputations would not come to 
an end in haſte; for this ſeemeth to me a thing ſo remote from all 
humane reaſon, as that it leaveth not the leaft place for credulity 
or probability. 

Sarv-. And yet it hath left place in me for both. 

S1My1i. How is this? You have not made an hundred, no nor 
one proof thereof, and do you fo confidently affirm it for true ? 
I for my part will return to my incredulity, and to the confidence 
I had that the Experiment hath been tried by the principal Au» 
thors who made uſe thereof, and that the event ſucceeded as they 
affirm. 

Sa v. I amaſfſured that the effe& will enſue as I tell you; for ſo 

it 15 neceſſary that it ſhould : and I farther add,that you know your 
ſelf that it cannot fall out otherwiſe, however you feign or ſeem to 
feign that you know it not. Yet I am fo good at taming of wits, 
that I will make you confeſs theſame whether you will or no. But 
Sagredus ſtands very mute, and yet, if I miſtake nor, I ſaw him 
make an offer to ſpeak ſomewhat. 
. SAaGs. I had an intent to {ay ſomething, but to tell you true, I 
know not what it was; for the curiality that you have moved in me, 
by promyfing that, you would force Simplicius to diſcoyer the 
knowledg which he would conceal from us, hath made me to de- 
pole all gther thoughts : therefore I pray you to make good your 
yaunt. | 

Sar v. Providedithat Simplicizs do conſent to reply to what I 
ſhall ask him, I will not fail to do it. 

S1m? L. IL will anfwer what Lknow, aſſured that I ſhall not be 
much py, to it, for that. of thaſe things which I hold to be falſe, 
I think nothing can be known,. ia regard that Science reſpeReth 
truths and not falſhoods. | 

SA Lv. I defire not that you ſhould ſay or reply, that you know 
any thing, ſave that which you moſt aſſuredly know. Therefore 
tell me 3, If you had here a flat ſuperficies as polite as a Looking- 
glaſs, and of a ſubſtance as hard as ſteel, and that it were not pa- 
ralel to. the Horizon, but ſomewhat inclining, and that upon it 
you did ppt; a Ball perfeRly ſpherical, and of a ſubſtance grave ary 

; har ) 
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hard, as ſuppoſe of brafs ; what think you it would do being let 
go ? do got you believe (as for my part 1 do) that 1t would lie 
{ty]? 

Sim? 1. If that ſuperficies were inclining ? 

Sar v. Yes; foro I have already ſuppoſed. 

S:MpLi. I cannot conceive how it ſhould lie fl : nay, F am 
confident that it would move towards the declivity with-muck pro- 

nſ{neſs. 
's a Ly, Fake good heed what you fay, Simplicins, for T am 
confident that it would he ftill in what ever place you ſhould hy 
it. 

SiMe it, SO long as -you make. uſe of ſuch ſuppofitions, Sal- 
@iatus, | ſhall ccale to wonder if you inferr moſt abſurd con- 
clafions. 
| $&t v. Are you aſſured, then, that it would: freely- move to- 
wards the declivity ? 

S 1M » &» | Who doabts it ? 

-,Saty. And this you verily believe, not becaufe I told yor fo, 
(for I endeavoured to perſwade you to think the contrary) bat of 
your ſelf, and upon your natural zadgment. 
_'S$1n»L- Now L {ce what you would be at 3 you fpoke not this 
as really believing the fame; but to-try me, and to- wreſt niatter 
out of my own mouth wherewith to conderrn me. 

SAL v. You are inthe right. And how' long would that Ball 
move, and, with what 'veloaty 2 But take notice that F inftxnced 
In a Ball exactly round, and a plain exquiſitely polifhed, that all 
external and accidental impediments might be taken away: '* And 
{o would I have you remove all obſtruRions cauſed by the Airs re- 
fiftance tq, divifion, and all other caſual obſtacles, if any other 
there can be. | ONS, 

Sine 1. I very well underſtand your meaning , and as to your 
demand, I anſwer, that the Ball would continue to move 21 in- 
pnitum, if the inclination of the plam ſhould folong haſt, and con- 
tinually with anaccelerating motion ; for fuch is the nature of 
2X ponderous moveables, that wires acquirant ewndo : and the great- 
= <xahe declivity was, the greater the velocity would be. 
© Sa.yv. But if one ſhould require that that Ball ſhould move 
owes on that ſame 'ſuperficies, do you believe that it would 

o do ? f 

S1ne 1. Not ſpontaneouſly ; but being drawn, or viotently 
thrown, it may. of 

Sar v. Andincaſe it were thruſt forward by the impreffion of 
ſome violent impetus from without, what -and how great would 


Ks motion be ? Bebe 
SiMPL. The motion would go continually decreafing and re- 
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tarding,, as being contrary to nature 3 and would be longer or 
ſhorter, according to the greater or leſs impulſe, and according to 
the greater or leſs acclivity. R 

SAL v. lt ſeems, then, that hitherto you have explained to me 
the accidents of a moveable upon two different-Planes ; - and that 
in the inclining plane, the grave moveable doth ſpontaneouſly de- 
ſcend, and goerh continually accelerating, and that to retain it in 
reſt, force muſt be uſed therein : but that on the aſcending plane, 
there is required a force to thruſt it forward, and alſo to ſtay it in 
reſt, and that the motion impreſſed goeth continually diminiſhing, 
till that in the end it cometh to nothing. You ſay yet farther, 
that in both the one and the other caſe, there do ariſe differences 
from the planes having a greater or leſs declivity or acclivity 3 fo 
that the greater inclination 1s attended with the greater velocity ; 
and contrariwile, upon the aſcending plane, the ſame moveable 
thrown with the ſame force, moveth a greater diſtance, by how 
much the elevation is leſs. Now tell me, what would befall the 
ſame moveable upon a ſuperticies that had neither acclivity nor 
declivity ? . | 

S1mpLi. Here you muſt give me a little time to confider of an 
anſwer. . There being no declivity, there can be no natural incli- 
nation to motion : and there being no acclivity, there can be no 
refiſtance to being moved ; ſo that there would ariſe an indiffe- 
rence between propenfion and refiſtance of motion ; therefore, 
methinks it ought naturally to ſtand ſtill. But I had forgot my 
ſelf :, it was but even now that: Sagredns gave me to underſtand 
that it would ſo do. | 

S « x v. Sol think, provided one did lay it down gently : but 
if it bad an impetxs given it towards any part, what would fol- 
low? of — 

Si my. There would follow, that it ſhould move towards that 
part. 

SAL v. But with what kind of motion ? with the continually 
accelerated, as in declining planes; or with the ſucceflively re- 
tarded, as in thole aſcending. 

Sine. I cannot tell how to diſcover any cauſe of acceleration, 
or retardation, there being no declivity or acclivity. 

SaLv. Well : butif there be no cauſe of retardation, much 
leſs ought there to be any cauſe of reſt. How long therefore 
would you have the moyeable to move ? 


Sine. As long as that ſuperficies, neither inclined nor decli- 
ned ſhall laſt; | 
SaLv. Therefore if ſuch a ſpace were interminate, the motion 


upon the ſame would likewiſe have no termination, that is, would 
be perpetual. OS 
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S;my. I thiuk ſo, if fo be the moveable be of a matter 
durable. | 

Sarv. That hath bcen already ſuppoſed , when it was ſaid, 
that all external and accidental impediments were removed , and 
the brittienefle of the moveable in this our caſe , 1s one of thoſe 
impediments accidental. Tell me now , what do you think is the 
cauſe that that lame Ball moveth {pontaneouſly upon the inclining 
plane, and not without violence upon the erected ? 

$1 ye. Becaule the inclination of grave bodies is to move to- 
wards the centre of the Earth , and onely by violence upwards to- 
wards the circumference ; and the inclining ſuperficies is that 
which acquireth vicinity to the centre , and the aſcending one, 
remotenctle. 

SaLv. Therefore a ſuperficies , which ſhould be neither de- 
clining nor aſcending , ought in all ics parts to be equally di- 
ſtant trom the centre. Bur is there any ſuch 1uperticies in the 
World ? 

S1me. There 1s no want thereof : Such is our Terreſtrial 
Globe, ifit were moreeven , and not as it is rough and montai- 
nous 3 bur you have that of the Water, at ſuch time as it is calm 
and ſtill. 

Sa1tv. Then a ſhip which moveth in a calm at Seca, is one of 
thole moveables, which run 'along one of thoſe ſuperticies that 
are neither declining nor aſcending , and therefore diſpoſed, in 
cale all obſtacles external and accidental were removed, to move 
with the impulſe once imparted inceſſantly and uniformly. 

Simer. It ſhould ſeem to be lo. 

Sarv- And that ſtone which is on the round top , doth not it 
move ,. as being together with the ſhip carried about by the cir- 
cumference of a Circle about the Centre; and therefore conſe- 
quently. by . a motion in it indelible , it all'extern obſtacles be 
removed ? And is not this motionas {ſwift as that of the ſhip. 

Sine. Hitherto all is well. But what followerh ? 

SAL v::;Then1n good time recant , I ptay you, that your laſt 
concluſion :, if you are ſatisfied with the truth of all the pre- 
miſes.:!;;:.' +. | 

Sine. By my laſt concluſion , you mean, That that ſame 
ſtone moying with a motion indelibly impreſſed upon it, is not to 
leave, nay-rather is to follow the ſhip , and in the end to light in 
the ie}f fame place , where it falleth when the ſhip lyeth till; and 
lo I alfo;graut it would do, in caſe there were no outward impe- 
dimentsthat.might diſturb the ſtones motion , after its being ler 
20 , the: which impediments are two, the one is the moveables 
ability, to break through the air with its meer impetxs onely , it 
deing deprived of that of the ſtrength of Oars , of which it had 
DS R been 
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been partaker , as part of the ſhip, at the time that it was upon 
the Maſt; the other is the new motion of deſcent, which alſo 
muſt needs be an hinderance of that other progreſſive morion. 

SAaLv. As to the impediment of the Air , I do not deny it 
you; and if the thing falling were a light matter, as a feather, 
or a lock of wool, the retardation. would be very great , but in 
an heavy ſtone is very exceeding ſmall. And you your ſelf but 
even now did ſay , that the force of the moſt impetuous wind 
ſufficeth not to ſtir a great ſtone from its place 3 now do bur con- 
{ider what the calmer air is able to do, being encountred by a 
ſtone no more {wift than rhe whole ſhip. Nevertheleſſe, as I ſaid 
before , 1 do allow you this ſmall efte&t, that may depend upon 
ſuch an impediment ; like as I know, that you will grant to me, 
that if the air ſhould move with the ſame velocity that the ſhip 
and ſtone hath , then the impediment would be nothing at all, 
As to the other of the additional motion downwards ; in the firſt 
place it is manifeſt , that theſe two, I mean the circular , about 
the centre , and the ſtreight, towards the centre, are not contra- 
ries, or deſtructive to one another, or incompatible. Becaule that 
as to the moveable, it hath no pagnonce at all to ſuch motions, 
for you your ſelf have already confeſt the repugnance to be a- 
gainſt the motion which removeth from the centre , and the incli- 
nation to be towards the motion which approacheth to the centre. 
Whence it doth of neceflity follow , that the moveable hath nei- 
ther repugnance , nor propenfion to the motion which neither ap- 
proacheth , nor gocth from the centre, nor conſequently is there 
any caule for the diminiſhing in it the faculty impreſſed. And for: 
almuch as the moving cauſe is not one alone , which it hath at- 
tained by, the new operation of retardation ; but that they are 
two , diſtin& from cach other, of which, the gravity attends on- 
ly to the drawing of the moveable towards the centre, and the 
vertue impre(s't to the conduQiing it about the centre , there re- 
maineth no occaſiqn of impediment. 

Sine Ll. Your argumentation , to give you your due , is very 
probable ; butin reality it is invelloped with certain intricacies, 
that are not eaſie to be extricated. You have all along built upon 
a {uppoſition, which the Peripatetick, Schools will not eafily grant 
you » as being direRly contrary to Arittetle, and it is to take fot 

nown and manifeſt , That the ptoje& feparated from the proji- 
cient, continueth the motion by vertue impreſſed on'it by the 
{aid projicient » which wertue impreſſed is a thing as much dete- 
ſted in Peripatetick, Philoſophy , as the paſſage of any accident 
from one ſubje& into another. Which dodtrine doth hold , as! 
believe ic is well known unto you , that the proje& is carried by 
the medium, which in our cale happeneth to. be the Air. And 
| | thece- 
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therefore if that ſtone let fall from the round top, ought to fol- 
low the motion of the ſhip , that effe& ſhould be aſcribed to the 
Aic, andnotto the vertue impreſſed. But you preſuppoſe that 
the Air doth not follow the motion of the ſhip, but is tranquil. 
Moreover, he that letteth it fall , 1s not to throw it , or to give 
it impetws with his arm, but ought barely to open his hand and let 
it g05 and by this means , the ſtone , neither through the vertue 
impreticd by the projicient , nor through the Þ :Ip of the Air, 
ſhall be able to follow the ſhips motion , and therefore ſhall be 
left behind. 

Sa v- I think then that you would fay , that if the ſtone be 
not thrown by the arm of that perſon, it is no longer a pro- 
jection. | 

S1meL. It cannot be properly called a motion of projeQion. 

SaLiv. So then that which Ariſtotle ſpeaks of the motion, the 
moveable, and the mover of the projets, hath nothing to do 
with the bulinefle in hand ; and it it concern not our purpoſe, 
why do you alledg the ſame ? 

S1my. I produce it on the ocea(ion of that impreſſed vertue, 
named and introduced by you , which having no being in the 
World, can be of no force ; for non-eutinm null e ſunt operatio- 
nes , and therefore not onely of proje&ed , but of all other pre- 
fernatura] motions, the moving cauſe ought to be aſcribed to the 
medium , of which there hath been no due conſideration had ; 
and therefore all that hath been ſaid hitherto is to no purpoſe. 

SAaLv. Goto now, in good time. Bur tell me , ſecing that 
your inſtance is wholly grounded upon the nullity of the vertue 
impreſfed , if I ſhall demonſtrate. to you, that the medinm hath 
nothing to do in the continuation of projeQs, after they are ſe- 
patated from the projicient , will you admit of the impreſſed ver- 
ue, or will you make another attempt to overthrow it ? 

SiMe. The operation of the medium being removed, I ſee not 
how one can have recourſe to any thing elſe ſave the faculty im- 
prefled by the mover. | 

Sar yv. It would be well, for the removing, as much as ts 
poſſible , the occaſions of multiplying contentions , that you 
would explain with as much diſtin&nefſe as may be , what 15 that 
operation of the medium in continuing the motion of the projeR. 

S1my. The projicient hath the ſtone in his hand, and with 
force and violence throws his arm , with which jaGation the 
{tone doth not move ſo much as the circumambient Air ; ſo that 
when the ſtone at its being forſaken by the hand , findeth it ſelf 
in the Air , which at the ſame time moveth with impetouſity , it 
is thereby born away 3; for, if the air did not operate , the ſtone 
would fall at the foot of the projicient or thrower. 
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S,arv. And was you ſo credulous, as to ſuffer your ſelf to be 
perſwaded to believe theſe fopperies , ſo long as you had your 
ſenſes about you to confute them , and to underſtand the 
onof projeits, aſ= truth thereof ? Therefore tell me, that great ſtone , and that 


Canon bullet , which but onely laid upon a table, did continue 
immoveable againſt the moſt impetuous winds , according as you a 
little before did affirm , if it had been a ball of cork or other light 
ſtuffe, think you that the wind would have removed it from its 
lace ? 

: SIMp, Yes, and I am aſſured that it would have blown it 
quite away » and with ſo much more velocity , by how much the 
matter was lighter , for upon this reaſon we lee the clouds to be 
tranſported with a velocity equal to that of the wind that drives 
them. 

Sartv. And what is the Wind ? 

SiMp, The Wind is defined to be nothing elſe but air moved. 

SaLVv. Then the moved air doth carry light things more 
ſwifcly , and to a greater diſtance , then it doth heavy. 

SIMP. Yes certainly. 

SAaLv. Butif you were to throw with your arm a ſtone, and a 
lock of cotton wool , which would move {wiſteſt and fartheſt ? 
S1MP. The ſtone by much; nay the wool would fall at my 
feer. 

SAaLv. But, if that which moveth the proje&ed ſubſtance, af- 
ter it is delivered from the hand , be no other than the air moved 
by the arm, and the moved air do more eafily bear away light 
than grave matters, how cometh it that the proze& of wool flieth 
not farther, and {wifter than rhat of tone ? Certainly it argu- 
eth that the ſtone hath ſome other impulſe beſides the motion of 
the air. Furthermore, if two ſtrings of equal length did hang 
at yonderbeam, and at the end of one there was Faftened a bul- 
let of lead, and a ball of cotton wool at the other, and both 
were carried to. an equal diſtance from the perpendicular , and 
then let go; itis not to be doubted, but that both the one and 
the other would move towards the perpendicular , and that being 
carried by their own impetws , they would go a certain {pace be- 
yond it , and afterwards return thither again. But which of theſe 
two pendent Globes do you think , would continue longeſt in mo- 
tion , before that it would come to, reſt in its perpendicularity ? 

Siny. Theballof lead would ſwing to and again many times, 
and that of wool but two or three at the moſt. 

SAL v. So that that impetzs and that mobility whatſoever is 
the cauſe thereof , would conſerve its ſelf longer in grave ſub- 
ſtances , than light ; I proceed now to another particular, and de- 
mand of you , why the air doth not carry away that Lemon 
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Sip. Becauſe that the airit (elf is not moved 

Sar v. It is requifite then, that the projicient do confer mo- 
tion onthe Air , with which it afterward moveth the projet. But 
X ſuch a motion cannot be impreſſed | z. e. imparted] it being im- 
poſlible to make an accident paſſe out of one {ubje& into another, 
how can it paſſe from the arm into the Air 2 Will you ſay that th: 
Air is not a ſubject different from the arm ? 

Sine To this itis anſwered that the Air, in regard it is nei- 
ther heavy nor light in its own Region , is diſpoſed with facility to 
receive every impulle , and alſo to retain the ſame. 

S aL V. But if thoſe pendul; even now named , did prove 
unto us, that the moveable , the lefſe it had of gravity , theleſle 
apt it was to conſerve its motion , how can it be that the Air 
which in the Air hath no gravity at all , doth of it (elf alone re- 
rain the motion acquired ? I believe, and know that you by this 
time are of the {ame opinion , that the arm doth not ſooner re- 
turn to reſt , than doth the circumambient Air. Let's go into the 
Chamber, and with a towel let us agitate the Air as muchas we 
can , and then holding the cloth ſtill , ler a little candle be 
brought , that was lighted in the next room , or inthe ſame place 
let a leaf of beaten Gold be left at liberty to flic any way, wed | you 
ſhall by the calm vagation of them be aſſured that the Air is imme- 
diately reduced to tranquilty. I could alledy many other experi- 
ments co the ſame purpoſe , bur if one of theſe ſhould not ſuf- 
fice , I ſhould think your folly altogether incurable. 

SaGcr When an arrow is ſhot againſt the Wind, how incredi- 
ble a thing is it , that that ſame ſmall filament of air , impelled by 
the bow-ſtring ſhould jn deſpite of fare go along with the arrow? 
But I would willingly know another particular of Ariſtotle , to 
which I intreat Simplicizs would vouchſafe me an anſwer. Sup- 
poſing that with the ſame Bow there were ſhot two arrows, one 
zuſt after the uſual manner , and the other fide-wayes, placing it 
long-wayes upon the Bow-ſtring , and then letting it flie, I would 
know which of them would go fartheſt. Favour me, I pray you 
with an anſwer, though the queſtion may ſeem to you rather 
ridiculous than otherwiſe; and excuſe me , for that I, who am, as 
you {ee , rather blockiſh, than not , can reach no higher with my 
{peculative faculty, 

$1wet. I have never (cen an arrow ſhot in that manner, yet 
nevertheleſſe 1 believe » that it would not flie fide-long , the 
rwenticth part of the ſpace that it goeth end-wayes. 

SaG 8 And for that 1 am of the ſame opinion, hence it is, thar 
L hayc a doubt riſen in me , whether AriSorle doth not contradict 
experience. For as to experience , if I lay two arrows upon this 
Table, in a time vvhen a ſtrong Wind blovvcth, one —— 
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the coutſe of the wind, and the other ſidelong, the wind will 
quickly carry away this later, and leave the other where it was; 
and the ſame to my ſeeming, ought to happen, it the Dottrine of 
Ariſtotle were true, of thole two ſhot our of a Bow : foraſmuch 
as the arrow ſhot ſideways is driven by a great quantity of Air, 
moved by the bowſtring, to wit by as much as the ſaid ſtring is 
long, whereas the other arrow receiveth no greater a quantity of 
air, than the ſmall circle of the ſtrings thickneſs. And 1. cannor 
imagine what may be the reaſon of tuch a difference, but would 
fain know the ſame. 

S1My. The cauſe ſeemeth to me ſufficiently manifeſt; and it 
is, becauſe the arrow ſhot endways, hath but a little quantity of 
air to penetrate, and the other is to make its way through a quan- 
tity as great as its whole length. 

Sar v. Then it ſeems the arrows ſhot, are to penetrate the air ? 
bat if the air gocth along with them, yea, is that which carrieth 
them, what penetration can they make therein ? Do you not ſee 
that, in this caſe, the arrow would of neceflity move with greater 
velocity than the air ? and this greater velocity, what doth confer 
it on the arrow? Will you ſay the. air giveth them a velocity 
greater than its own? Know then, Simplicins, that the buſineſs 
proceeds quite contrary to that which Ariſtotle ſaith, and that the 
medium conferreth the motion on the projeR, is as falſe, as it is 
true, that it is the onely thing which procureth its obſtruftion; and 
having known this, you ſhall underſtand without finding any thing 
whereof to make queſtion, that if the air be really moved, it doth 
much better carry the dart .along with it lJongways, than endways, 
for that the air which impelleth it in that poſture, is much, and in 
this very little. But ſhooting with the Bow, foraſmuch as the air 
ſtands ſtill, the tranſverſe arrow, being to force its paſſage through 
much air, comes to be much impeded, and the other that was nock't 
eaſily overcometh the obſtruQtion of the ſmall quantity of air, 
which oppoſeth it ſelf thereto. 

Saiv. How many Propoſitions have I obſerved in Ariſtotle, 


' (meaning ſtill in Natural Philoſophy) that are not onely falſe, 


but falſe in ſuch ſort, that its diametrical contrary is true, as it 
happens in this caſe. But purſuing the point in hand, I think that 
Simplicius is perſwaded, that, from ſeeing the ſtone always to fall 
in the {ame place, he cannot conzeRure either the motion or ſta- 
bility of the Ship : and if what hath been hithecco ſpoken, 
ſhould not ſuffice, there is the Experiment of the medenm which 
may thorowly aſſure us thereof; in which experiment, the moft 
that could be ſeen would be, that the cadent moveable might be 
left behind, if it were light, and that the air did not follow the 
motion of the ſhip : but in caſe the air ſhould move with equal 
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velocity, no imaginable diverſity could be found either in this, 
or any other experiment whatſocyer, as I am anon to tell you. 
Now if in this caſe there appeareth no difference at all, what can 
be pretended to be {cen in the ſtone falling from the rop of the 
Tower, where the motion in gyration 1s not adventitious, and ac- 
cidental, but natural and eternal; and where the air exactly fol- 
loweth the motion of the Tower, and the Tower that of the Ter- 
reſi;ial Globe ? have you any thing elſe to ſay, Simplicivs, upon 
this pacticular ? 

'$1xy. No more but this, that I fee not the mobility of the 
Earth as yet proved. 

Sauv. Nor have I any intention at this time, bur onely to 
ſhew, that nothing can be concluded from the experiments alledg- 
ed by our adverſaries for convincing Arguments : as I think I 
(hall prove the others to be. | 

Sa &. I beſcech you, Salviatzs, before you proceed any far- 
ther, to permit me to ſtart certain queſtions, which have becn 
rouling in my fancy all the while that you with ſo much patience 
and equanimity, was minutely explaining ro Simplicius the expe- 
riment of the Ship. 

Sarv. We are here met with a purpoſe to diſpute, and it's fit 
that every one ſhould move the difficulties that he meets withall ; 
for this is the way to come to the knowledg of the truth. 
Therctore ſpeak freely. 

SaGs. Ifit be true that the z»epets wherewith the ſhip moves, 
doth remain indelibly impref('d in the ſtone, after it is let fall from 
the Maſt ; and ifirt be farther true, that this motion brings no im- 
pediment or retardment to the mation diretly downwards, na- 
tural to the ſtone : it's neceſlary, that. there do an effe& enlue of 
a, very, wonderful nature... Leta Ship be ſuppoſed to ſtand ſill, 
and let the time of the falling of a ſtone from the Maſts Round-top 
to the ground, be two beats of the pulſe ; let the Ship afterwards 
be under ſail, and let the ſame ſtone depart from the ſame place, 
and it, according to what hath been premiled, ſhall ſtill take up 
the time of two pulſes in its fall, in which time che ſhip will have 
run, {uppole, twenty yards z fo that the true motion of the ſtone 
will be a tranſverſe line, conſiderably longer than the firſt ſtraighr 
and perpendicular line, which is the length of the * Maſt, and yet 
nevertheleſs the * ſtone will have paſt it in the fame time. Let 
it be farther ſuppoſed, that the Ships motion is mach more accele- 
rated, ſo that the ſtone in falling ſhall be to paſs a tranſverſe line 
much longer than the other z and in fam, increaſing the Ships ve- 
locity as much as you will, the falling ſtone ſhall deſcribe its tranſ- 
verſe lines ſtill longer and longer, and yet ſhall paſs them all in 
thoſe {elf {ame two pulſes. And in this faſhion, if a Canon were 
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level'd on the top of a Tower, and ſhots were made therewith 
point blank, that 1s, paralel to the Horizon, let the Piece haye a 
Treater or leſs charge, ſo as that the ball may fall ſometimes a 
thouſand yards diſtant, ſometimes four thouſand, ſometimes fix, 
ſometimes tens &&«c. and all theſe ſhots ſhall curry or finiſh their 
ranges 1n times equal to each other, and every one equal to the 
time which the ball would take to pals from the mouth of the 
Piece to the ground, being left, without other impulſe, to fall 
ſimply downwards in a perpendicular line. Now it ſeems a very 
admirable thing, that in the ſame ſhort time of its falling perpen- 
dicularly down to the ground, from the height of, ſuppoſe, an 
hundred yards, the ſame ball, being rhruſt violently out of the 
Piece by the Fire, ſhould be able to paſs one while four hundred, 
another while a thouſand, another while four, another while ten 
thouſand yards, fo as thar the ſaid ball in all ſhots made point 
blank, always continueth an equal time in the air. 

Sar v. The conſideration for its novelty 1s very pretty, and if 
the effe& be true, very admirable : and of the truth thereof, 1 
make no queſtion : and were it not tor the accidental impediment 
of the air, I verily believe, that, if at the time of the balls goin 
out of the Piece, another were let fall from the ſame height di- 
realy downwards, they would both come to the ground at the 
ſame inſtant, though that ſhould have curried ten thouſand 
miles in its range, and this but an hundred onely : preſuppoſing 
the ſurface of the Earth to be equal, which to be afſured of, the 
experiment may be made upon ſome lake. As for the impediment 
which might come from the air, it would confift in rerarding the 
extreme {wift-motion of the ſhot. Now, if you think fit, we will 
proceed to the ſolution of the orher Objections, leeing that Sim- 
plicins (as far as I can ſee) is convincd of the nullity of this firſt, 
taken from things falling from on high downwards. 

S1me. 1 find not all my ſcruples removed, but it may be the 
fault is my own, as not being of {o cafie and quick an apprehenfion 
as Sagredus. Andit ſeems'to me, that if this motion, of which 
the ſtone did partake whilſt it was on the Round-top of the Ships 
Maſt, be, as you ſay, to conſerve it ſelf indelibly in the ſaid ſtone; 
even after it is ſeparated from the Ship, it would follow, that like- 
* wile in cale any one, riding a horſe that was upon his ſpeed, ſhould 
let a bowl drop out of his hand, that bow} being fallen to-the 
ground would continue its motion and follow the horſes ſteps, 
without tarrying behind him : the which effeR, I believe, is'not 
to be ſeen, unleſs when he that is upon the horſe ſhould throw'it 
with violence that way towards which he runneth 3; but otherwiſe, 


I belieye it will tay. on the ground in the fame place where it 
fell. Ly £42 
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$1 V. I believe that you very much deccive your ſelf, and am 
certain,that experience will ſhew you the contrary,and that the ball 
being once arrived at the ground, will run together with the horſe, 
not ſtaying behind him, unleſs ſo far as the aſperity and uneven- 
neſs of the Earth ſhall hinder it. And the reaſon ſeems to me 
very manifeſt : for if you, ſtanding ſtill, throw the ſaid ball a- 
long the ground, do you think it would not continue its motion 
eyen after you had delivered it out of your hand ? and that for ſo 
much a greater ſpace , by how much the ſuperficies were more 
(mooth, 10 that v. g. upon ice it would run a great way ? 

S1My. There is no doubt of it, if I give it impetus with my 
arm; but in the other caſe it is ſuppoſed, that he who is upon the 
horſe, onely drops it out of his hand. 

S av. So 1 defire that it ſhould be : but when you throw it 
with your arm, what other remaineth to the ball being once gone 
out of your hand, than the motion received from your arm, which 
motion being conſerved in the boul, it doth continue to carry it 
forward ? Now, what doth it import, that that zmpetys be con- 
ferred on the ball rather from the arm than from the horſe? Whilſt 
you were on horſeback, did not your hand, and conſequently the 
ball run as faſt as the horſe it ſelf? Doubtleſs it did : therefore 
in onely opening of the hand, the ball departs with the motion al- 
ready conceived, not from your arm, by your particular motion, 
bur from the motion dependant on the {aid horſe, which cometh to 
be communicated to you; to your arm, to your hand, and laſtly to 
the ball. Nay, I'will tell you farther, that if the rider upon his 
ipecd fling the ball with his arm to the part contrary to the courſe, 
It ſhall, after it is fallen to the ground, ſometimes (albeit thrown to 
the contrary part) follow the courſe of the horſe, and ſometimes lie 
ſtill on the ground ; and ſhall onely move contrary to the ſaid 
courſe, when the motion received from the arm, ſhall exceed that 


of the carrier in velocity. And it is a vanity, that of ſome, who 


ſay that a horſeman is able to caſt a javelin thorow the air, that 
way which the horſe runs, and with the horſe to follow and over- 
take the ſame; and laſtly, to catch it again. Ir is, I ſay, a vanity, 
for that to make the proje& return into the hand, it is requiſite to 
caſt it upwards, in the ſame manner as if you ſtood ſtill. For, let 
the carrier be never ſo {wift, provided it be uniform, and the pro- 
je& not over-light, it ſhall always fall back again into the hand of 
the projicient, though never {o high thrown. 

SaGK. By this Do&rine I come to know ſome Problems very 
curious upon this ſubje& of projeQionsz the firſt of which muſt 
{cem very ſtrange to Simplicius. And the Problem is this; I af- 
firm ic to be poſſible, that the ball being barely dropt or let fall, 
by one that any way runneth very ſwiftly, being arrived at _ 
Earth, 
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Earth, doth not onely follow the courſe of that perſon, but doth 
much out go him. Which Problem is connexed with this, that 
the moveable being thrown by the projicient above the plane of 
the Horizon, may acquire nexy, velocity, greater by far than that 
confer'd upon it by the projicient. The whichefte& I have with 
admiration obſerved, in looking upon thoſe who ule the. ſport. of 
tops, which, ſo {oon as they are tet out of the hand, are leen to 
move in the air with a certain' velocity, the which they afterwards 
much encreaſe at their coming tothe ground; and if whipping 
them, they rub at any. uneven place that makes them skip.on high, 
they arc {cen to move very ſlowly through the air, and falling a- 
gain to the Earth, they ſtill come to move with a greater velocity : 
Bur that which is yet more ſtrange, I have farther obſerved, that 
they not onely turn always more {wiftly on the ground, than in 
the air, but of two ſpaces both upon the Earth, {ometimes a- mo» 
tion in the ſecond ſpace is more {wift than in the firſt. Now what 
would Simplicins (ay to this ? | 

S1 we. He would ſay in the farſt place, that he had never made 
ſuch an obſervation. Secondly, he would ay, that he did not be- 
lieve the ſame. He would ſay again, in the third place, that if 
you could aſſure him thereof, and demonſtratively convince him of 
the ſame, he would account you a great Dzmon, 

SaGk. I hope then that it i5,qne of the Socratick, not infernal 
ones. But that I may, make you underſtand this particular, you 
muſt know, that if a perſon apprehend not a truth of himſelf, it 
15 impoſſible that others/ſhould make him underſtand it : I may in- 
deed inſtru& you in thoſe things which are neither true nor falle 
but the true; that is, the neceſſary, namely, ſuch as it is impoſlible 
ſhould be otherwiſe, every common capacity either comprehendeth 
them of himſelf, or elſe it is impoſſible he' ſhould ever know them. 
And of this opinjon I am confident 1s; Salwviatus alſo : and theres 
fore I tell you, rhat the reaſons of the preſent Problems are known 
by you, but it may be, not apprehended. | 

Sine. Let us, for the preſent, paſs by that controverfie, and 
permit me to plead ignorance of theſe things you ſpeak of, and try 
avg you can make me capable of underſtanding theſe Pro- 

lems. | 7% 

SaGR. This firſt dependeth upon another, which is, Whence 
cometh it, that ſetting a top with the laſh, it runneth farther, and 
conſequently with greater force, than when its {et with the fin- 
gers e | 
Simy. Ariſtotle alſo makes certain Problems about theſe kinds 
of projze&s. 

SaLv. Hedoth fo; and very ingenious they are : particular- 
ly, That, Whence it cometh to paſs that round tops run better than 
the {quare ? Sack 
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Sacr And cannot you, Simplicius, give a reaſon for this. 
without others prompting you ? 

S1my. Very good, I can ſo; but leave y our jeering. 

SaGr. Inlike manner you do know the reaſon of this other 
alſo. Tell me therefore ; know yon that a thing which moveth, 
being impeded ſtands ſtill? . 

S1me. 1knowit doth, if che impediment be fo great as to 
ſuftice. TV 8 

Sa GR. Do you know, that moving upon the Earth is a greater 
impediment to the moveable, than moving in the air, the Earth be- 
ing rough and hard, andthe air ſoft and-yielding ? = 

Simy. And knowing this, I know that the top will turn faſter 
in the air, than on the ground; fo that my knowledg is quite con- 
trary to what you think 1t. : = | 
-. Sac. Fair and ſoftly, Simplicine,. You know that in the 
parts of a moveable, that turneth about its centre, there are found 
motions towards all-{ides ;\- {o+ that ſome aſcend, others deſcend ; 
{ome go forwards, others backwards? | * | 

Sine. I know it, and AriStotle taught me the ſame. - 
-'$aGs- And with what demonſtration, 1 pray you ? 

-: $1we. With that of ſenſe.- + © | | 

SaGr Ariſtotle, then, hath made you ſee that which without 
him you would not have ſeen ? Did he ever lend you his eyes? 
You-would'fay, that Ariſtotle hath told, advertiſed, remembered 
you of the ſame 3 and not taught you'it.. When then a top, with- 
out-changinp-place, turns round, (of in the childrens phraſe, fleep- 
eth) not paralel, but exe& to the Horizon, ſome of its parts aſcend, 
and (the: oppoſite deſcend-;/ the ſuperiour go one way, the infe- 
riour another. /. Fancie now to your (elf, a top, that without chan- 
ging:place, ſwiftly-turos round in that manner, and ſtands ſuſpen- 
ded in the air, and that in that manner turning, it be ler fall to the 
Earth perpendicularly, 'do- you' believe, that when it 1s arrived at 
the ground, it will continue to turn' round in the ſame manner, 
without changing place, as before ? 

1: Sx my. No, Sir. - | 
-$SaGr. Whatwillitdo then ? 

Simy. It will run along the ground very faſr. 
 $46Kk And towards what part ? 

- Sin ey. Towards that, whither its *reeling carrieth it 
Sac. Initsrecling there are parts, that is the uppermoſt,which 
do move contrary to the inferiour ; | therefore you muſt inſtance 
which it ſhall obey : for as to the parts aſcending and deſcending, 
the one kind will not yield to the other; nor will they all go 
ERS} being hindered by the Earth, nor upwards as being 
cavy. 
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Simpy. The top will run recling along the floor towards that 
part whither its upper parts encline it. 

Sack. And why not whither the contrary parts tend, namely, 
thoſe which touch the ground ? 

Siny. Becauſe thoſe upon the ground happen to be impeded 
by the roughneſs of the touch, that is, by the floors unevenneſs ; 
but the ſuperiour, which are 1n the tenuous and flexible air, are 
hindred very little, if at all ; and therefore the top will obey their 
inclination. 

SAG k. So that that tation, if I may lo lay, of the neither 
parts on the floory is the cauſc that they ſtay, and onely the upper 
parts ſpring the top forward. | 

Sa Lv. And therefore, if the top ſhould fall upon the ice, or 
other very ſmooth ſuperficies, it would not ſo well run forward, but 
might peradventure continue to revolve init ſelf, (orfleep) with- 
out acquiring any progreflive motion. | 

SaGk. It is ancafie thing for it ſo to do; but yet neverthe- 
leſs, it would not ſo ſpeedily come to fleep, as when it falleth on 
a ſuperficies ſomewhat rugged. But tell me, Simplicivs, when 
the top turning round about it ſelf, in that manner, is let fall, why 
doth it not move forwards in the air, as it doth afterwards when it 
1s upon the ground ? | 

Sinyx. Becauſe having air above it, and beneath, neither thoſe 
parts, nor theſe have any where to touch, and not having more oc- 
caſzon to go forward than backward, it falls perpendiculazly. . | 
| SaG6x. So then the onely recling about ics ſelf, without other 
ierpetus, can driye the top forward, being arrived at the ground, 
very nimbly. Now proceed we to what remains. That laſh 
which the driver tyeth to his Top-ſtick, and with which, winding 
it about the top, he (ets it (7. e. makes-1t go) what effect hath it on 
the ſaid rop ? 

S1me. Itconſtcains it ro turnround upoa its toe, that ſo it may 
free it ſelf from the Top-laſh. 

SA GR. So then, when the top arrjveth at the ground, it cometh 
all the way turming about its (elf, by means of the laſh. Hath it 
not reaſon then to move in it ſelf more ſwiftly upon the ground, 
than it did whilſt it was 1n the air ? 

S1my. Yes doubtleſs; for in the air it had no other impulſe 
than that of the arm of the projicicnt 3 and if it had alſo the reel- 
ing, this (as hath been ſaid) in the air drives it not forward at all : 
bat arriving at the floor, to the motion of the arm is added the 
pogrenon of the reeling, whereby the velocity is redoubled. And 

know already yery well, that the top skipping from the ground, 
its yelocity will deminiſh, becauſe the help of its circulation is 
wanring 3 and returning to the Earth will get it again, and by that 
means 
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means move again faſter , than in the aic. It onely reſts for me to 
underſtand > whether in this ſecond:motion on the Earth it move 
more ſwiftly , than in the firft ; for then it would move in infini- 
tm » alwayes accelerating. | | 
SAG &k. I did not abſolutely affirm , that this ſecond motion is 
more ſwift than the firſt , bur that it may happen ſo to be ſome- 
tLMcs. 
SiMp. This is that , which I apprehend not, and which I 
defire, t9 know- | 
Sags- And this alſo you know of your ſelf. Therefore tell 
'me: When you let the top fall out of your hand , without ma- 
king it turn round (/. e. ſetting it) what will it do at its coming to 
the ground ?, 
i. $18.2, ; Nothing , but there lie ſtill. 
. Saga May itnot chance, that in its fall to the groundit may 
acquire a motion ? Think bettex an it. 
© Si +y., Unlefſe we let it fall upon ſome-inclining ſtone, as 
children do playing. at* Chioſs , and that falling fide-wayes upon 
the ſame, , itdo acquire the motion of turning round upon its toe, 
' Wherewith jt afterwards continueth to move progrefſively-on the 
floor » I know not in what other manner it can do anything but 
lie till where it falleth. 4 31.,6] 
| S4a68-' You ſee then that ja {ome caſe it may acquire anew 
revolution. W hen-then the top jerked up from the ground), falleth 
down again , why may it not caſually hit upon the declivity of 
ſome ſtone fixed inthe floor ,, and that hath an inclination that 
way towards which, it moveth, and acquiring by thar ſlip a new 
whirle over and abgve that conferred by the laſh » why may it 
not redouble its motion , and make it {wifeer than it was at its 
fick lighting upon; the ground ? if 
'S1ixp: Now 1 fee that the ſame may: cafily happen. And I 
am thinking that if che top ſhauld turn the contrary way > in ar- 
riving at. the ground, it would work a contrary effe& , that is, 
the motion of the accidental whirl would retard that of the pro- 
jicient. + 
'S$agxz Andit would ſometimes wholly retard and top it, in 
caſe the revolution of the top were very ſwift. And'from hence a- 
riſeth the reſolution of that ſlight , which the:more skilful Tennis 
Players uſe to their advantage 5 that 1s, to gull their adverſary by 
cutting (for ſo is their Phraſe) the Ball; which is, to rerurn it 
with a fide Racket , in ſuch a manner , that it doth thereby ac- 
quire a motion by jt ſelf contrary to the projected motion , and {o 
| by that means, at its coming to the ground , the rebound, which 
if the ball did not turn in that manner., would be towards the 
adverſary , giving him the uſual rime to: toffe it back again , _— 
ail, 
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fail , andthe ball runs tripping along the ground, or rebounds leffe 
than uſual , and breaketh the time of the return. Hence it is 
that you ſee, thoſe who play at *Stool-ball , when they play in 
a ſtony way , or a place full of holes and rubs that make the ball 
trip an hundred ſeveral wayes , never {uffering it to'come neer the 
mark , to avoid themall , they do not trundle the balt-npon the 
ground , but throw it, asif they were to pitch a quait. But be. 
cauſe in throwing the ball, it iſfſueth out of the hand with ſome 
roling conferred by the fingers , when ever the bandts under the 
ball,as it is moſt commonly held; whereupon the ball'in its Jigliting 
on the ground.neer to the mark, between the motion of the 'pro- 
Jicient and that of the roling , would tun a great way from the 
ſame : To make the ball ſtay , they hold it artificially - with their 
hand uppermoſt , and it undermoſt , which in'its delivery hath 
a contrary twirl or roling conferred upon it by the fingers , by 
means whereof in its coming to the ground: neer the 'mark it ſtay; 
there, 'or runs very very little forwards. But to return” ro'our 
principal problem which gave occaſion for ſtarting thefe others 3 1 
fay itis-poſſible that a perſon carried very ſwiftly , may Jet a bafl 
drop. ouit of his hand , that being come to the Earth ,'fhall nor 
onely i follow his motion, but alſo out-go it, moving with'a great- 
er velocity. And to ſee ſuch an effe&, 1 defire that the courſe 
may be that of a Chariot , to which: on the our+ſide ler a decli- 
ning board;be faſtened; ſo as that the neither part may be'towards 


the horſes, and the upper towards the hind'Wheel. Now, if in 


the Chariotsfull career , a man withinit , 'let a ball fall gliding a- 
long the:decliviry of that board, it ſhall in roling downward ac- 
,quire, a Particular vertigo or turning , the Which added to the 
motiqn.umprefſed by the Chariot , will carrie the ball along the 
ground much faſter than the Chariot: And if one accommodate 
another declining board: over againſt it'; the motion of the Cha- 
riot may. be qualified ſo , that the ball', gliding downwards alon 
the board , in its coming to the ground ſhall reſt immoveable, 
and alſo ſhall ſometimes run the contrary way to the Chariot. But 
we are ſtrayed too far from the purpoſe , therefore if Simplicits 
be ſatisfied with the reſolution of the firſt argnment againſt the 
Earths mobility , taken from things falling perpendicularly , we 
may paſſe to the reſt. Od WOD-5e) Setels  uegrs 
Sarv. The: digreſſions made hitherto, are not ſo alienared 
from the matter in hand, .as that one can ſay they are wholly 
ſtrangers to it. Befides theſe argumentations depend on thoſe 
things that ſtart up in the fancy not of one perſon , but of three, 
that we are: And moreover we«diſcourſe for our pleaſure , nor 


are we obliged to that ſtricnefſe of one who ex profeſſo treateth 


methodically of an argument , with an intent to publiſh the ſame. 
] 
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' ] will not conſent that our Poem ſhould be fo confined to rhat 
unity , as not to leave us fields open for Epſady's, which ever 
{malll connechon ſhould juffice to introduce ; but with almoſt a« 
much liberry as if we were met to tell ſtories, it ſhall be lawful 

for. me to [peak , what ever your diſcourſe brings into mymind. 

SaGR. Llike this motion very well; and fince we are at this 
liberty » letme take leave, before we paſte any farther to-ask of 
you Salyietus » whether you did ever conſider what that life ma 
be that is deſcribed by the grave moveable naturally fallmg'down 
from the top, of! a Tower; andif you have refle&ed on it, be 
pleaſed tg,te)l,me what you think thereof. 

Sau v.; Lhave ſometunes cenfidered of it , and make n6 que- 
ſtion ,, that if one could be certanof the nature of that motion 
wherewith the. grave body deſcandeth to approach the centre of 
the Terreſtrial Globe,,, mixing it ſelf afterwards: with the common 
aircular motion of the diurnal convertion 3 'it' might be exa&ly 
found-what kind of line that is , that the centre of gravity of 'the 
moveable deſcribeth in thoſe two motions. 1; 

.$aGcs, Touching the ſimple. motion towards the centre de- 
pendenton the gravity ,: I think 'that one may confidently ', with- 
out error ,; believe that it is by azight line, as it would be'; ' were 


. , . o +»? 


the Earth impyoveable. |; . 1: TOQOIT. +111 
Sar v. As to this particular , we may not onely believe it; but 
experience rendereth ys certain of. the ſame, a 4. © 
..S 4's 8, But bow doth ,experience: aſſure us thereof, if we 'ne- 
ver {ce any motions but ſuch. as are compoſed of the two , circular 
and deſcending. | + F130 ; 4 | 
SAL y,, Nay rather Sagreduws weonely ſce the ſfimple;motion of 
deſcent 3: fince that other circalar. one common to the Earth , the 
Tower and our ſelves. remains imperceptible:, and as if it never 
were, and there remaineth perceptible to us that of the ſtone, one- 
ly not participated by us:,; and for this, ſenſe demonſtrateth that 
It 12 by a right line , ever parallel to the: faid Tower , which is 
built upright, and perpendicular upon the Terreſtrial ſurface. 
.Sacr, You are in the, right;; -and this was but too plainly de- 
monſtrated tome even now., ſeeing that I could not remember ſo 
calc a thing 3, but this beiaig ſo manifeſt , what more 1s it that you 
ay. you deſire , for paderſtanding the nature of this motion 


downwards 2, : | | 
$a. v. Itſufficeth not to know that it is ſtreight , but its requt- 

lite to know whether it , be uniform y or irregular 3 that is , whe- 

ther. it maintain alwayes one and the ſame velocity , or elſe goeth 

retarding or accelerating, ej - <1 

:9.46R, It already clear, that it goeth continually accelle- 

rating. | | | a | 


4" 
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* This 1s that :x- 
cellent traRt whict: 
we give the fil 
place in our ſecond 
Volume, 


cording to what proportion ſuch accelleration 15 made 3 a Pro- 
blem , that I believe was never hitherto underſtood by any Phi- 
loſopher or Mathematician 3 although Philoſophers, and particu- 
larly the Peripateticks , have writ great and entire Volumes, 
touching motion. 


G. Gar1tzus, hs Syſlene. 


S a't v. Neither doth this ſuftice , but its requiſite to know ac- 


S 11. Philoſophers principally buſie themſelves about univer- 


ſals; they find the definitions and more common {ymptomes , o- 
mitting certain ſubrilties and niceties , Which are-rather curio- 
fities to the Mathematicians. And AriStotle did content himſelf 
to define excellently what motion was in general ; and of the lo. 
cal., to ſhew the principal qualities, to wit , that one is natural, 
another violent 3 one is fimple , another componnd 3 one is 
equal, another accellerate ; and concerning the accelerate , con- 
tents himſelf to give the reaſon of acceleration , -remitting the 
finding out of the proportion of ſuch acceleration , and other 
particular accidents to the Mechanitian ,- or other inferiour 


Artiſt. 
Sacr. Very well Simplicins. But you Salwiatns , when you 


deſcend ſometimes from the Throne of Per:patetick Majeſty, 
have you ever thrown away any of your hours in ſtudying to find 


this proportion of the acceleration of the- motion of de cending 
grave bodies? | 


Sa v. There was no need that I ſhould ſtudy for it, in regard 
that the Academick our common friend, heretofore ſhewed me a 
Treatiſe of his * De Motu , where this, and many other acci- 
dents were demonſtrated. But it would be too great a digrefſion, 
if for this. particular , we ſhould interrupt our preſent diſcourſe, 
(which yer it ſelf isalſo no better than a digrefſion) and make as 
the Saying is, a Comedy within a Comedy. 

Sa GR. Iam content to excuſe you 'from this narration for the 
preſent , provided that:this may be one of the Propofitions reſer- 
ved to be examined /amongh the reſt in another particular meeting, 
for that the knowledg thereof is by me very much deſired; and 
in the mean time let us return to the line deſcribed by the grave 
body in its fall from the top of the Tower to its baſe. 

SAL v..: If the right motion towards the centre of the Earth was 
uniforme , the circular towards the Eaſt being alſo uniforme, you 
would ſee compoſed of them both a motion by a ſpiral line , of 
that kind with thoſe defined by. Archimedes in his Book De Spira- 
libus; which are , when a point moveth uniformly upon a right 
line , whileſt that line in the mean time turneth uniformly about 
one of its extreme points fixed , as the centre of his gyration. 
But becauſe the right motion of grave bodies falling , is continu- 
ally accelerated, it is neceſſary , that the line reſulting of the 
com- 
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compoſition of the two motions do go alwayes receding with 
greater and greater proportion from the circumference of that cir- 
cle , which the centre of the ſtones gravity would have deſigned, 
if it had alwayes ſtaid upon the Tower 3 it Mlowerh of neceſlity 
that this receſſion at the firſt be but little, yea very ſmall, yea, 
more, as {mall as can be imagined , ſceing that the deſcending 
grave body departing from reſt, that is, from the privation of 
motion , towards the bottom and entring into the right motion 
downwards , it muſt needs paſſe through all the degrees of rardi- 
ty, that are betwixtreſt, and any aſſigned velocity ; the which 
degrees are infinite 3 as already hath been art large diſcourſed- and 
roved. 

It being ſuppoſed therefore , that the progrefle of the accele- 
ration being after this manner , and it being moreover true , that 
the deſcending grave body goeth ro terminate in the centre of the 
Earth, it is neceſſary that the line of its mixt motion be ſuch, that 
it go continually receding with greater and greater proportion 
from the top of the Tower , or to ſpeak more properly , from 
the circumference of the circle deſcribed by the top of the Tower, 
by means of the Earths converſion ; but that ſuch receſſions be 
tefſer and leſſer in infenitym ; by how much the moveable finds it 
ſelf ro be lefſe and lefſe removed from the firſt term where it 
reſted. Moreover it is neceſſary , that this line of the compound- 
ed motion do go to terminate in the centre of the Earth. Now 
having preluppoled theſe two things, I come to deſcribe about 
the centre A | in Fig. 1. of this ſecond Dialogue; |] with the ſemi- 
diameter A B , the circle BI, repreſeating to me the Terteſtrial 
Globe, and prolonging the ſemidiameter AB to C, I have de- 
{cribed the height of the Tower B C ; the which being carried 
aboar by the Earth along the circumference B I, deſcribeth with 
ts top the arch CD : Dividing, in the next place, the line C A 
in the middle at E; upon the centre E, at the diſtance E C , I de- 
ſcribe the ſemicircle C I A : In which, I now affirm , that it is very 
probable that a ſtone falling from the top of the Tower C, doth 
move, With a motion mixt of the circular , which is in common, 
and of its peculiar right motion. If therefore in the circumference 
CN, certain equal parts C F, FG, GH, HL , be marked, and 
from the points F, G, H, L, right lines be drawn towards the 
centre A-, the-parts of them intercepted between the two cir- 
cumferences C'D and BI , fhall repreſent unto us the ſame 
Tower'C B, tranſported by the Terreſtrial Globe towards DI ; 
in which lines the points where they come to be interſefed by the 
arch of the ſemicucle C1, are the places by whichfrom rime to 
time the falling ſtone doth 'paſſe ; which points go continually 
with greater and greater proportion receding from the top of the 
| | Tower: 
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Tower. And this is the cauſe yvhy the right motion made along 


the fide of the Tower appeareth to us more and- more accelerate, 


A moveable fat- 
ling from the top of 
the Tower, moveth 
in the circumfe- 
renceof a circle, 

It moveth neither 
more nor leſſe, than 
if it had y os al- 


wayes there, 


It moveth witlp 
an PBriform z mot 
An accelerate my 
£800, 


It appeareth alſo , how by rcaſon of the infinite acutenefle of 
the conta& of thole two circles DC, CI, the receffion of the 
cadent. moveable from the circumference C F D ; namely, from 
the- top of the Tower , is towards the beginning extream ſmall, 
which is as much as if one ſaid its motion downwards 1s very flow, 
and more and more flow zn infinitum , according to its vicinity to 
the term C, that is to the ſtate of reſt. And laſtly it is ſeen how 
in the end this ſame motion goeth to terminate in the centre of the 
Earth A. 

SaG xr Lunderſtand all this very well, nor can I perſwade my 
ſelf that the falling moveable doth delcribe with the centre of its 
gravity any other line, but {uch an one as this. 

Sa Lv. Butſtay a little Sagredzs , for I am to acquaint you 
alſo with three Obſervations of mine, that its poſſible will not dif- 
pleaſe you. The firſt of which is, that if we do well conſider, the 
moveable moveth not really with any more than onely one motion 
ſimply circular, as when being placed upon the Tower, it moved 
with one ſingle and circular motion. The {ſecond is yet more plea- 
ſant ; for, it moveth neither more nor lefle then if it had ſtaid con- 
tinually upon the Tower, being that to the arches C F, F G, G H, 
&c. that it would have paſled continuing alwayes upon the Tower, 
the arches of the circumference CI are exaQly equal, anſwering 
under the ſame CF, F G, G H, &c. Whence followeth the third 
wonder, That the true and real motion of the ſtone is never acce- 
lerated, but alwayes even and uniforme, ſince that all the equal ar- 
ches noted inthe circumference C D, and their reſpondent ones 
marked in the circumference C I, are:paſt in equal times; fo that 
we are left at, liberty to ſeek-new caules, of acceleration , or of, 0- 
ther motions, ſeeing that the moveable, as well ſtanding upon the 
Tower, as deſcending thence, alwayes moveth in the ſame faſhion, 
that is, circularly, with the ſame velocity , and with the ſame uni- 
formity. Now tell me what you think of this my: fantaſtical con- 
Jecture. = b 
SaGx Lmuſt tell you, that I cannot with words ſufficiently 
expreſle how admirable it ſeemeth to me ; and for vyhat at pre- 
ſent offereth it ſelf co my underſtanding, I cannot think that the 
buſineſs happenech otherwiſe; and vvould to, God that all. the 
demonſtrations of Philoſophers were but half ſo probable as this. 
However for my perfe fatisfaftion I would gladly hear how you 
prove thoſe arches to be equal. T9 2" IS le 3 

SA Lv., The demonſtration is moſt eaſe. Suppoſe to your ſelf 
a line drawn from I to E. And the Semidiameter of the circle: CD, 
that is, the line C A, being double che -Semidiameter C E of the 


Cir- 
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circle C 1, the circumference ſhall be double to the ciccumference, 


and every arch of the greater circle double to every like arch of ' 


the leffer 3 - and conſequently, the half of the arch of the greatet 
circle, equal to the whole arch of the lefle. And becauſe the an- 
le C E 1 made in the centre E of the Jeffer circle, and which inſi- 
ſer upon the arch-C 1, is double” the angle C A D, mate in the 
centre -A'of the greater 'circle, to which the arch C D (ubtendeth; 
therefore the arch C D is half of the arch of the greater circle like 
to-the arch' C 1, and therefore the two arches C D and C [ are e- 
qual; ard-in the ſame manner 'we may demonſtrate of all their 
parts. But that the buſineſs, as to the morion of deſcending 'grave 
bodice, proceedeth exaGtly thus, 1 will not at this time affirm ; bur 
chis-L will fay, that if the line delcribed by the cadent moveable 
benot exaaly the ſame with this, it doth extream neerly reſemble 
rhe ſame 56 
---$ a ds. -But I, Salviatns, am juſt now conſidering another par- 
ticular very admirable; and this it is; That admitting theſe con- 
{iderations, the right motion 'doth go'wholly * mounting, and that 
Nature never makes ufe: thereof; ſince that, even that that ule; 
which was from the beginning granted to it , which was of redu- 
cibgthe parts of integral bodies to their place, when' they were 
feperaredd from their-whole, and'therefore conſtituted in a depra- 
ved diſpoſition, is taken from it and afſigned to the circular 
motion. -*-* FA oct 
--SALv. [This would neceffarily' follow , if it were concluded 
that the Teficſtrial Globe moveth circularly; a thing , which 1 
pretend not to be done , - but have onely hitherto attempted, as I 
ſhall ſtill, 'to examine the ſtrength! of thoſe reaſons , which have 
been alledged' by Philoſophers to prove the immobility of the 
Earth , of which this firſt raketr from things falling perpendicu- 
tarly, hath begat the doubts, that have been mentioned , which 
I know notof what force they 'may have ſeemed ts Simplicins; 
and therefore before I paſſe to the examination of the remaining 
arguments , it would be convenient that he produce what he hath 
toreply to the contrary: 0 AY | | 
-\S'1Mp.: As to this firſt , I confeſſe indeed that I have heard 
ſundry pretry notions , which I never thought upon before, and 
in regard they are new unto me , I cannot have anſwers ſo ready 
for them';: bur this argument takenſrom things falling perpendi- 


lity-of- the Earthz and 1 know not what may happen touching the 
ſhorsof great Guns, eſpecially choſe aimed contrary to the diur- 
nal motion. ' ' 30; | 


-.SaGR.: i The flying'of the birds as much pazzleth me as the 


Right muticn 
ſeemeth wholly ex- 
cluded in nature. 
*Vadia del turro a 
monte, rendered in 
the Latine omnj« 
no peſſum eat, 


culazly, Ieſteemit not one of the ſtrongeſt proofs of the mobi- 


ebjeQion of the Gun-ſhot, and all the other experiments above | 


PS : a] 


The reaſon why 
a Gun ſhould ſem 
to carry farther to- 
wards the Weſt 
than towards the 
Eaf, 


T he experiment 
of a running chas» 
rior to find out the 
difference of Ran- 


ei, 
*BaleGrone da bol- 
7 Nis 


* the Chaxipt was, in that moment f time when the ſhafr came td 
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alledged. For theſe birds which at their pleafure flie for- 
wards and backwards , and wind to and again in a thouſand 
faſhions , and, which more importeth , lie whole hours upon the 
wing » theſe I ſay do not a little poſe me , nor do I ſee, how a+ 
mongſt ſo many circumgyrations, they ſhould not loſe the motion 
of the Earth , and how they ſhould be able to keep pace with 
ſo great a velocity as that which they lo far exceed with thei 
flight. : 

G a1v. To ſpeak thetruth, your ſcruple is not without reaſox, 
and its poſſible Copernicus himſelf could not find an anſwer for ir, 
that was to himſelf entirely ſatisfatory ; and therefore haply paſk 
it over in ſilence 3 albeit he was, indeed, very brief ia examining 
the other allegations of his adverſaries , 1 belieye through hiz 
height of wit, placed on greater aud ſublimer contemplations, 
like as Lions are not much moved at the barking of lictle Dogs, 
We will therefore reſerve the inſtance of birds to the laſt place, 
and for the preſent, ſee if we can give Simplicins ſatisfaftion in 
the others, by ſhewing him in our wonted manner, that he him- 
ſelf hath their anſwers at hand, though upon firſt thoughts he dath 
not difcoyer them. And to begin with the ſhots made at ragdome, 
with the ſelf ſame picce, powder,and ball,the one towards the Eaſt, 
the other towards the Weſt (if rhe diurnal converſion belonged eo 
the Earth) ought to be much longer than that towards the Eaſt. 

SiMe. I am moved fo to think; becauſe in the ſhot made to- 
wards the Eaſt , the ball whil it 1s out of the piece , is follow- 
ed by the {aid piece, the which being carried round by the Earth, 
runneth alſo with much velocity, towards the ſame part , where- 
upon the fall of the ball ta the, ground , cometh to be but little 
diſtant from the piece. On the, contrary; in;_the ſhot towards the 
Weſt, before that the ball falleth to the ground , the piece is xe 
tired very. far towards the Eaſt , by which means the ſpace be- 
tween the ball and the piece , that is Range, will appear longer 
than the other , by how much the piece ,, that is the Earth , had 
run in the time that bgth the hals were in the air. ; 
| Saryv. Icould wiſh, thatwe did know ſome way to make an 
experiment correſponding to the motion of thele projeQs, as that 
of the ſhip doth to the motion of things perpendicularly falkog 
from on high 3 and 1 am thinking how it may be done. 51-1 

SaG8, I belicve, that it would be a very oppoſite proof, to 
take an apen Chariot, and to accamoadate therein a.* Stock-bow 
at half elevation, to the end the flight may prove the greateſt 
that:my be , and whuil | the horſes ſhall run, to ſhoot firſt towards 
the part whirber you drive , and then another backwards towards 
the contrary part, cauſing ſome one to mark diligently where 


the 
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the .grouid, as well tn the one (ſhot ag in the other : for thus you 
may lee exactly how much one ſhaft flew farther than the other. 
'S1me- In my thoughts this experiment is very proper: :- aid 1 
do not donbt but that the flight, that is, the {pace berween''the 
that ang. the place where the charjor was at the ſhafts fall, will be 
leſs by much when one. ſhgoteth rqwards the chariors courſs;i than 
when: 009 ſhooteth the contrary way,, For ari example; let 'the 
flight of ir {e]f be three hundred yards, and the..courſe of | the chi- 
rigr-in, the; time whilſt the ſhaft ſtaycth in the air, an hundred 
yards, therefore ſhooting towards the courſe, of the three hundred 
yards of the flight, the chariot will have gone one hundred';' fo 
then at the ſhafrs coming to the ground, the ſpace between it and 
the;chariot,, ſhall he buy, two. hundred yards'onely 3; but on'the 
contrary, in the other ſhoot, the chariot running contrary to the 
ſhaft, when the ſhaft ſhall have paſſed its three hundred yards, and 
the charigt its other hungred the: contrary way, the diſtance inter- 
poling ſhall be found to be four hundred yards. + 2103.4 

-;SaL v, Is there any way to ſhoqr, (o that theſe flights may be 
£gqual.? 61-4 329 / 1.46! | CO: | 
FR#1: 1 I know no other way, unleſs by making the chariot to 

tbo; 1939 | F i ; Vo kd 4 GW I:5 4 

& 'Sa L V: ;Lhis we know; but I'mean when the chariot runnerh 
in full FAMEFF,, TRIYE 714210 | b 8 
. $:1% y-. Ip that caſe you are to draw the Bow higher in ſhoot- 
wg forwards, and to ſlack itin ſhooting the contrary way. 

8 4;,y,,,Then you ſee that there is one way-more. - Bur how 
much is rhe;:bow to be drawn, and how much flackened ? i: 
-1S1x#1,;1p our caſe, where we haye ſuppoſed that the bavy-car- 
ned three, hundred yards, it would be requiſite to draw it fo, as 


that,ir might carry tour hundred, and ia the other to flacken it ſo, 


ag that 1t:might carry no more than two hundred. For {o. ea 
of c Ups would be bur three hundred in relation to the chariot, 
the which, with its courſe of an hundred yards which it ſubſtraQs 
from the ſhoot of four hundred, and addeth to that of two hun- 
dred, would reduce them both to three hundred. | 

9 4 1 v. | But what cffe& bath the greater or leſs intenſneſs of the 
bow upon the ſhaft? . | 

- Sine. The ſtiffer bow carrieth it with greater velocity, and the 
weaker with lels;. apd the ſame ſhaft flieth ſo much fartber at one 
time than another, with how much greater velocity it goeth out of 
the aller at one ume,.than another, | 

_ +. Sar y. $0 that to make the (haft ſhot. either way, to flic at e- 
rg diſtance from the rypaing chariot, ic is requiſite, thatif in the 
irſt ſhoot of the precedent example, it-goeth out of the tiller with 
v; g-four degrees of velocity, 'that-then in the other ſhoot it de- 
ERS part 
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part but with two onely : butif the fame bow be uſed, it always 
receiveth thence three degrees. | 

Sine. It doth (o; and for this reaſon, ſhooting with the 
ſame-bow in the chariots courſe, the ſhoots cannot be'equal. _ 
- $41 v. I had forgot to ak, with what velocity it is uppoſed'in 
this particular experiment, that the chariot runneth.”  ** " 
'$1n x: The velocity of the-chariot muſt be ſuppoſed ro be'one 
degree in compariſor-to that of the bow, which is three, = 
Sar v. Very right, for lo computation gives It.” But tell me, 
when the chariot moveth, doth not all things in the ſame move 
with the ſame velocity ? | | 
S1nye. Yes doubtlel(s. | - 
S 4a v. Then ſo doth the ſhaft alſo, and the bow, and the ſtring, 
upon;which the ſhaft is nock't. ay abs wile: 
Srv. They doo. | | n 
- Savvy. Why then, in diſcharging the ſhaft towards the courſe 
of the chariot, the bow impreſſeth its three degrees of velocity on 
a ſhaft: that had one degree of velocity before, by means of the 
chariot which tranſported it ſo faſt towards that partz ſo that':in 
its going off it hath four degrees of velocity. On the contrary, 
in the other ſhoot, the ſame bow conferreth its ſame three degrees 
of velocity on a ſhaft that moveth the contrary way, with one de- 
gree 3 ſo that in its departing from the bow-ſtring, it hath no more 
left but onely two degrees of velocity. But you your (elf have 
already laid, that the way to make the ſhoots equal, is to caule 
that the ſhaft be let flic the firſt time with four degrees of velocity, 
and the ſecond time with two. Therefore without changing the 
bow; the very. courſe of the chariot is that which adjuſteth the 
flights, 'and the experiment doth ſo reprefent them to'atiy one who 
15 not (either wiltully or naturally incapable of reaſon. Now 
apply this .diſcourle to Gunnery,and you ſhall find,that whetherthe 
Earth move or ſtand ſtill, che ſhots made with the ſame force, will 
always curry equal ranges, to what part {oever aimed. ' The error 
of Ariſtola, Ptolomey, Lycho, your elf, and all rhereſt, is ground- 
cd upon that fixed and ſtrong perſuaſion, that the Earth ſtandeth 
ſtill, which you have not judgment nor power to depoſe, no not 
when you have a deſire to argue of that which would enſue, pre- 
ſuppofing the Earth to move. And thus, in the other argument, 
not conſidering that whil'ſt the ſtone is upon the Tower, it doth, 
as to -maving or not moving, the ſame that the Terreſtrial Globe 
doth, becaule you have concluded with'your ſelf, that the Earth 
ſtandsRill; you always diſcourſe touching the fall of the ſtone, as 
if 1t, were to:depart from reſt : whereas it behooveth' to ſay; that 
if the Earth ſtanderh ſtill, the ſtone depatteth from reſt, and de- 
{cendeth: p=rpendicularly ; but if the: Earth' do move, the ſtone 
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likewiſe moveth with like velocity, nor doth it depart from reſt, 
but from a motion equal to that of the Earth, wherewith it inter- 
mixeth the {upervenient motion of deſcent, and of thoſe two com- 
poſeth a third which is tranſverſal or ſide-ways. 

S 1m y- But for Gods ſake, if it move traniverſly, how is it that 
I behold it to move direaly and perpendicularly ? This is no bet- 
ter than the denial of manifeſt ſenſe; and if we may not believe 
ſenſe, at what other door ſhall we enter into diſquifitions of Philo- 
{ophy ? 

s : L v. In reſpe& to the Earth, to the Tower, and to our ſelves, 
which all as one piece move with the diurnal motion together with 
the ſtone, the diurnal motion 15 as if it never had been, and becom- 
eth inſenſible, imperceptible, and without any aQion at all; and 
che onely motion which we can perceive, 1s that of which we par- 
take not, that is the deſcent gliding along the fide of the Tower : 
You are not the firſt that hath felt great repugnance in apprehen- 
ding this non-operating of motion upon things to which it istom- 
mon. 

Sacr. Now Ido remember a certain conceipt, that came one 
day into my fancy, whilſt I ſailed in my voyage to Aleppo, whither 
I went Conſul for our Countrey, and poflibly it may be of ſome 
uſe, for explaining this nullity of operation of common mbtion, 
and being as if it never were to all the partakers thereof. And if 
it ſtand with the good liking of Simplicius, I will reaſon with 
him upon that which then I thought of by my ſelf alone. 

 S$ime. The novelty of the things which 1 hear, makes me not 
{o much a patient, as a greedy and curious auditor : therefore go 
ON. 

Sacr. If, the neb of a writing pen, that I carried along with 
me 1n the ſhip, through all my navigation from Venice to * Scan- 
deron, had hada facultie of leaving, viſible marks of its whole voy- 
age, what ſigns, what marks, what lines would it have left ? 

Simp. It would have left a line diſtended from Venice thither, 
not perfely ſtreight, or to ſay better, diſtended. in a perfe& arch 
of a circle, but in {ome places more, in ſome leſs curved, according 
as the veſſel had gone more or leſs fluuating 3 but this its infle- 
Ging.in ſome places a fathom or rwo to the right hand or to the 
left, upwards or downwards, in a length of many hundred miles, 
would have brought but little alteration to the intire tra&t of the 
line, ſo that it would have been hardly ſenſible ; and without any 
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calm and tranquill. And it I had continually held that pen in 
my hand, and had onely moved it ſometimes an inch or two this 
way or that way, what altecation ſhould I have made in that its 
principal, and very long tract or ſtroke ? 

S1my. Leſs than that which the declining in ſeveral places from 
abſolute re&itude, but the quantity of a flea's eye makes in a right 
line of a thouſand yards long. 

Sar. Ifa Painter, then, at our launching from the Port, had 
began to deſign upon a paper with that pen, and continued his 
work till he came ro Scanderon, he would have been able to have 
taken by its motion a perfe& draught of all thoſe figures perfealy 
interwoven and ſhadowed on ſeveral ſides with countreys, build- 
ings, living creatures, and other things ; albeit all the true, real, 
and efſential motion traced out by the neb of that pen, would 
have been no other than a very long , but ſimple line : and as to 
the proper operation of the Painter, he would have delineated the 
ſame to an hair, if the ſhip had ſtood ſtill. That therefore of the 
huge long motion of the pen there doth remain no other marks, 
than thoſe tracks drawn upon the paper, the reaſon thereof is be- 
cauſe the grand motion from Venice to Scanderon, was common. to 
the paper;the pen, and all that which was in the ſhip : but the petty 
motions forwards and backwards, to the right, to the left, com- 
municated by the fingers of the Painter unto the pen, and not to 
the paper, as being peculiar thereunto, might leave marks of it ſelf 
upon the paper, which did not move with that motion. Thus it 
is likewile true, that the Earth moving, the motion of the ſtone in 
delcending downwards, was really a long tract of many hundreds 
and thouſands of yards, and if it could have been able to have de- 
lineated in a calm air, or other ſuperficies, the track of its courſe, 
it would have left behind an buge long tranſverſe line. But that 
part of all this motion which 1s common to the ſtone, the Tower, 
and our le]ves, is imperceptible to us, and as if it had never been, 
and that part onely remaineth obſervable, of which neither the 
Tower nor we are partakers, which is in fine, that wherewith the 
ſtone falling meaſureth the Tower. 

SaLv. Amoſt witty conceipt to clear up this point, which was 
not a little difficult to many capacities. Now if Simplicins: will 
make no farther reply, we may pals to the other experiments, the 
unfolding of which will receive no {mall facility from the chings 
already declared. , 

S1my. Ihave nothing more to ſay : and I was well-nigh trag{- 
ported with that delineation, and with thinking how thoſe ſtrokes 
drawn ſo many ways, hither, thither, upwards, downwards, for- 
wards, backwards, and interwoven with thouſands of turnings, are 
not cſlentially or really other, than ſmall pieces of one ſole line 


drawn 


Diatocus IT. S 
drawn all one way, and the ſame without any other alteration ſave 
the declining the dire& reQitude, ſometimes a very inlenſible mat- 
ter towards one fide or another, and the pens moving its neb one 
while ſofter, another while (lower, but with very (mall inequality; 
And I think that it would in the fame manner write a letter, and 
that thole frollike penmen, who to ſhew their command of hand, 
without taking their pen from the paper in one ſole ſtroke, with 
infinite turnings draw a pleaſant knot, if they were in a boat that 
did tide it along {wiftly they would convert the whole motion 
of the pen, which in reality is but one ſole line, drawn all'towards 
one and the {ame part, and very little curved, or declining from 
perfe& reQitude, into a knot or flouriſh. And1 am much pleaſed 
that S agreds hath helped me to this conceit : therefore let us go 
on, for the hope of meeting with more of them, will make me the 
ſtricter in my attention. | 

SAG &. It you have a curioſity to hear ſuch like ſubtilties, which 
occurr not thus to every one, you will find no want of them, eſpe» 
cially in this particular of Navigation;and do you not think that a 
witty conceit which I met with likewiſe in the ſame voyage,when I 
obſerved that the maſt of the ſhip, without either breaking or bend- 
ing, had made a greater voyage with its round-top, that'is with its 
top-gallant,than with its foot;for the round top being more diſtant 
from the centreof the Earth than the foot is , it had deſcribed the 
arch of a circle bigger than the circle by which the foot had paſſed. 

Simy. And thus whena man walketh he goeth farther with 
his head than with his feet: | 

| Sacs. You have found out the matter your ſelf by help of 
your own mother-yvit : But let us not interrupt Salviatus. 

SaLv.. It .pleaſeth me to ſee Simplicius hoyy he ſootheth up 
himſelf in this conceit, if happly it be his ovvn, and that he hath not 
borrovved it from a certain little pamphlet of concluſions, vvhere 
there are a great many more ſuch fancies no leſs pleaſant & vvitty. 
It follovveth that vve ſpeak of che peice of Ordinance mounted per- 
pendicular to the Horizon, that is , of a ſhot toyvards our vertical 
point, and to conclude, of the return of the ball by the ſame line 
unto the ſame peice, though that in the long time vvhich it is ſe- 
parated from the peice , the earth hath tranſported it many mules 
rovvards the Eaſt ; novv it ſeemeth;that the ball ought to fall a like 
diſtance from the peice tovvards the Weſt ; the vvhich doth not 
happen : therefore the peice vvithout having been moved did ſtay 
expeCting the ſame. The anſvver is the ſame vvith. that of the 
ſtone falling from the Toyver ; and all the fallacy, and equivocati- 
on confiſteth in ſuppoſing ſtill for true, that vvhich is in queſtion ; 
for the Opponent hath it Qiill fixed in his conceit that the 
ball departs from its reſt , being diſcharged by the fire 
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from the piece ; and the departing from the ſtate of reſt , cannot 
be, unleſſe the immobility of the Terreſtrial Globe be preſuppy- 
ſed, which is the conclution of that was in diſpute 3 Therefore, 
I reply , that thole who make the Earth moveable, anſwer , rhat 
the picce , and the ball that is in it, partake of the ſame motion 
with the Earth ; nay that they have this rogether with her from 
nature ; and that therefore the ball departs ia no other manner 
from its quieſcence , but conzoyned with its motion about the cen- 
tre , the which by its projection upwards, is neither taken away, 
nor hindered; and in this manner following , the univerſal motion 
of the Earth towards the Eaſt, it alwayes-keepeth perpendicular 
over the ſaid piece,” as well in its rile as in its return. And the 
fame you ſee to eniue , 1n making the experiment in a ſhip with 
a bullet ſhot upwards perpendicularly with a Crofle-bow , which 
returneth to the ſame place whether the ſhip doth move , or ſtand 
ſtill. 

SaG rk Thisſatisficth very well to all; but becauſe that I have 
ſeeit that Simplicius taketh pleaſure with certain {ubtilties to 
puzzle his companions » I will demand of hun whether , {uppo- 
fing tor this time that the Earth ſtanderh ſtil] , and the piece ere- 
ed upon it perpendicularly, dire&ed to our Zenith , he do at all 
queſtion that to be the true perpendicular ſhot , and that the ball 
in departing , and in its return is to go by the ſame right line, 
ſtil] iuppoſing all external and accidenral impediments to be re- 
moved ? 

S1mye. I underſtand that the matter ought to ſucceed exaQly 
in that manner. 

Sacr. Butif the piece were placed, not perpendicularly, but 
inclining towards ſome place , what would the motion of the ball 
be ? Wouldit go haply , as in the other ſhot , by the perpendi- 
cular line , and return again by'the ſame ? | Fc 

Simye. It would not ſo do; but iſſuing out of the piece , it 
would purſue its motion by a right line which prolongeth thei e- 
re& perpendicularity of the concave cylinder of the piece , unlefle 
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S «a 6 8- So that the mounture of the cylinder is the regulator of 
the motion of the ball , nor doth it , or would it moye out of that 
line, if its own gravity did not make it decline downwards. And 
therefore placing the cylinder perpendicalarly , and ſhooting, the 
ball upwars , it returneth by the ſame right line downvvards ; be- 
cauſe the motion of the ball dependent oa its gravity is down- 
ward , by the ſame perpendicular. Th: journey therefore of the 
ball out of the piece , continueth or prolongeth the reCtitude or 
perpendicularity of that ſmall part of the ſaid journey , vvhich it 
made vvithia the ſaid piece ; is it not ſo ? S1MP. 
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Stn y. S01t15, in my opinion. 

Sa G8. Now imagine the cylindzc to be erefed, and that the 
Earth doth revolve about vvith a diurnal motioa , carrying the 
PLeCC along vvith it, tell me vyhat ſhall be the motion of the ball 
vvithin the cylinder, having given fire ? 

Simy. It ſhall be a ſtreight and pzrpendicular motion, the cylin- 
der being erefted perpendicularly. LAs 

Sacr. Conſider vvell yvhart you ſay : for I believe that it vvill 
not be perpendicular. It vvould indeed be perpendicular , if the 
Earth ſtood (till , for ſo the ball vvould have no other motion but 
that proceeding from the fire. But in cale the Earth turns ronnd, 
che ball that is in the piece , hath likewife a diurnal motion , fo 
that there being added to the ſame the impulſe of the fire , it mo- 
veth from the breech of the piece ro the muzzle with two motions, 
from the compoſition whereof it cometh to paſſe that the motion 
made by the centre of the balls gravity is an inclining line: * And 
for your clearer underſtanding the ſame , let the piece A'C | in 
Fig. 2.] be erected, andin it the ball B; its manifeſt , thar the 
piece ſtanding immoveable , and fire being given tot, the ball 
wil make its way out by the mouth A, and with its centre ,. pa{- 
ſing thorow the the piece , ſhall have deſcribed the perpendicular 
line B A, andit ſhall purſue that re&itude when it is out of the 
piece, moving toward the Zenith. Burt in caſe the Earth ſhould 
move round , and conſequently carry the piece along withir , in 
the time that the ball driven out of the piece ſhall move along 
the cylinder , the piece being carried by the Earth , ſhall paſſe in- 
to the {ituation DE, and the ball B, in going off, would be at 
the corniſh D, : and the' motion of the bals centre , would' have 
been according to the line B D , no longer perpendicular , but in- 
cliging towards the Eaſt ; and the ball + (as hath been concluded) 
being to continue its motion through the air ,' according to the 
direftion of the motion made in the piece , the (aid motion ſhall 
continue on according to the inclination of the line B D, andſo 
ſhall no longer be perpendicular , but inclined towards the Eaſt, 
to which parr the piece doth alſo move ; whereupon the ball may 
follow the motion of the Eecth,and of the piece. 'Now Simplicins, 
you ſce it demonſtrated, that the Range which you took to be 
perpendicular , is not ſo. | | | 

Sine. I do not very well underſtand this buſineſs; do you; 
Salviatns ? | 


Sarv. I apprehend it in part; but I have a certain kind of 


(cruple, which 1 wiſh I knew how to expreſs. It ſeems to me, that 
according to what hath been ſaid, if rhe Piece be ere&ed perpen- 
dicular, and the Earth do move, the ball would not be to fall, as 
Ariſtotle and Tycho will have ir, far from the Piece towards the 
\r V a Welt, 
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Weſt, nor as you would have it, upon the Piece, but rather far 
diſtant towards the Eaſt. For according to your explanation, it 
would have two motions, the which would with one conſent carry 
it thitherward, to wit, the common motion of the Earth, which 
carrieth the Piece and the ball from C A towards ED; and the 
fire which carricth it by the inclined line B ID, both motions to- 
wards the Eaſt, and therefore they are {uperiour to the motion of 
the Earth. | h 

| $SaGk. Not fo, Sir. The motion which carrieth the ball to- 
wards the Eaſt, cometh all from the Earth, and the fire hath no 

art at all therein : the motion which mounteth the ball upwards, 
15 wholly of fire, wherewith the Earth hath nothing to do. [And 
that it is {q, if you give not fire, the ball will never go out of the 
Piece, nor yet riſe upwards a hairs breadth; as alſo if you make 
the Earth immoveable, and give he, the ball without any incli- 
nation ſhall go perpendicularly upwards. The ball therefore ha- 
ving two motions, one upwards, and the other in gyration, of both 
which the tranſyerſe line B D 1s compounded, the impulſe upward 
1s wholly of fire, the circular cometh wholly from the Earth, and 
is equal to the Earths motion : and being equal to it, the ball 
maintaineth it ſelf all the way dire&ly over the mouth of the 
Piece, and at laſt falleth back into the ſame : and becauſe it al- 
ways oblerveth the.erefion of the Piece, it appeareth alſo conti- 
nually over the head of him that is near the Piece, and therefore 
it appeareth to mount exaGly perpendicular towards our Zenith, 
or veitical point. 

S1m ve. 1 have yet one doubt more remaining, and it is, that in 
regard the motion of the ball is very ſwift in the Piece, it ſeems 
not poſlible, that in that mament of time the tranſpofition of the 
Piece from C A'to AD ſhould confer ſuch an inclination upon 
the traa(verſe line C D, that by means thereof, the ball when: it 
cometh afterwards into the air ſhould be able to follow the courſe 
of the Earth. (hr 4a] W 

Sa 6x. You err ypon many accounts 3 and firſt, the inclination 
of the tranſyerle line C D, 1 believe it ts much greater than you 
take it to be, for I verily think that the velocity of the Earchs mo- 
tion, not onely under the EquinoGtial, but in our paralel alſo, is 
greater than that of the ball whilſt it moveth in the Piece; ſo that 
the interval C E would be abſolutely much bigger than the whole 
length of the Piece, and the inclination of the rranſverſe line con- 
{equently bigger than half a. right angle : but be the velocity. of 
the Earth more, or be it leſs, in compariſon of the velacity of the 
fire, this imports nothing ; for if the velocity of the Earth be ſmall, 
and conſequently the inclination of the tranſverſe line be lictle 
alſo ;' there is then alſo need bur of little inclination to make the 
ball 
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ball ſuſpend it ſelf in its range dire&ly over the Piece. And in a 
word, if you do but attentively contider, you will comprehend, 
that the motion of the Earth in transferring the Piece along with 
it from C A to E D, conferreth upon the tranſverſe line C D, ſo 
much of little or great inclination, as is required to adjuſt the 
range to its perpendicularity. But you err, ſecondly, in that you 
referr the faculty, of carrying the ball along with the Earth ro the 
umpulle ot the fire, and you run into the {ame error, into which 
Salviatus, but even now ſeemed to have fallen; for the faculty 
of following the motion of the Earth, is the primary and perpetual 
morion, indelibly and inſeparably imparted to the ſaid ball, as to a 
thing rerceſtrial, and that of its own nature doth and ever - ſhall 
pollels the lame. * | | 
Saivy. Let us yield, Simplicins, for the buſineſs is juſt as he 
ſaith. And now from this diſcourle let us come to underſtand the 
reaſon gf a Venatorian Problem, of thoſe Fowlers who with their 
guns ſhoot a bid flying 3 and becauſe I did imagine, that in regard 
the bird flixth a great pace, therefore they ſhould aim their ſhor far 
from the bicd, aaricipating its flight for a certain ſpace, and more 
or Jeſs according to its velocity and the diſtance of 'the bird, thar 
{o the bullet baſting dire&ly to the mark aimed at, it might come 
to arrive at the ſelt ſame time in the ſame point with its'motion, 
and the bird with its flight, and by: that means one to encounter 
the other : and asking one of them , if their- praQtiſe was not ſo 
todo; He told me, no; but that the flight was very eafie and 
certain, and that, they took aim juſt in the ſame manner as if they 
had ſhot at a. bind that did fir ſtill ; that is, they made, the flying 
bird-cheir mark, and by moving their fowling-piece they followed 
her, keeping their aim Kill fall upon her, till ſuch time as they let 
fly,and in this. manner ſhot her as they did others fitting ſtill. It is 
neceſſary therefore that that motion, though ſlow, which the fowl- 
ing-piecce maketh in turning and following after the flight of the 
bird do communicate it ſelf to the bullet alſo, and that it be joyned 
with that of the fire ; ſo that the ball hath from the fire the mo- 
tion dire&ly upwards, and from the concave Cylinder of the barrel 
the declination according to the flight of the Bird, juſt as was ſaid 
before of the ſhot of a Canon 3 where the ball receiveth from the 
fice a virtue of mounting upwards towards the Zenith, and from 
the motion of the Earth its winding towards the Eaſt, and of both 
maketh a compound motion that followeth the courſe of the 
Earth, and that to the beholder ſeemeth onely to go direaly up- 
wards, and return again downwards by the ſame line. The hold- 
ing therefore of the gun continually dire&ed towards the mark, 
maketh the ſhoot ;hit right, and that yon may keep your gun di- 
rected to the mark, in caſe the mark ftands ſtill, you muſt alſo hold 
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your gun ſtill;and if the mark ſhall move,the gun muſt be kept upon 
the mark by moving. And upon this dependeth the proper anſwer 
ro the other argument taken from the ſhot of a ' Canon, at the 
mark placed towards the South or North : wherein is alledged, 
that if the Earth ſhould move, the ſhots would all range Weſt. 
ward of the mark, becauſe that 1n the time whilſt the ball, bein 
forc'd out of the Piece, gocth through the air to the mark, the ſaid 
mark being carried toward the Eaſt, would leave the ball to the 
Weſtward. I anſwer therefore, demanding whether if the Ca- 
non be aimed true at the mark, and permitted ſo to continue, it 
will conſtantly hit the ſaid mark, whether the Earth move or ſtand 
ſill ? It muſt be replied, that the aim altereth not ar all, for if 
the mark doth ſtand ſtill, the Piece alſo doth ſtand ill, and if it, 
being tranſported by the Earths motion, doth move, the Piece doth 
alſo move at the lame rate, and, the .aum maintained, rhe ſhot 
proveth. always truc, as by what hath been ſaid above, is mani- 
teſt. ER 
Sack. Stay alittle, I entreat you, Selviatus, till I have pro- 
pounded a certain conceit touching theſe ſhooters of birds flying, 
whole proceefding | believe to be the ſame which you relate, and 
believe the effe& of hicting the bird doth likewiſe tollow : but yer 
I cannot thiak thac a&t altogether conformable to this of ſhooting 
in great Guns, which ought to hit as well when the piece and mark 
moverhs as when, they both ſtand ſtill ; and theſe, in my opinion, 
are the particulars in which they dilagree. In ſhooting with a 
reat Gun both it and the mark move with equal velocity, being 
both tranſported by the motion of the Terreſtrial Globe : and al- 
beit ſometimes the piece being planted more rowards the Pole, 
than the mark, and conſequently its motion being ſomewhat flow- 
er than the motion of the'mark, as being made 1a a leſſer circle, 
ſuch a difference is inſenſible, at. that little diſtance of the piece 
from the mark :- but in the-ſhot.of the Fowler the motion of the 
Fowling-piece wherewith it goeth following the bird, is very flow 
in compariſon of the flight of the ſaid bird ; whence me thinks it 
ſhould follow, that, that ſmall motion which the turning of the 
Birding-picce conferreth on the bullet that is within it, cannot, 
when it is once gone forth of it, multiply it (elf in the air, untill it 
come to equal the velocity of the birds. flight,ſo as that the ſaid/bullet 
ſhould always, keep dire& upon it : nay, me thinketh the bird 
would anticipate it and leave it behind. Letme add, that in this 
a&, the air through which the bullet is to pals, partaketh not of the 
motion of the bird - whereas in the caſe of the Canon, both it, 
the mark; and the intermediate air, do equally partake of the com- 
mon diurnal motion. So- that the true cauſe of the Marks-man 
his hitting the mark, as it ſhould ſeem, moreover and befides the 
| following 
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following the birds flight with the piece, is his ſomewhat anticipa- 
ting its taking his aim before it ; as alſo his ſhooting (as [ believe 
not with one bullet, bur with many {mall balls (called ſhot) the 
which ſcattering 1n the air poſſeſs a great ſpace ; and alſo the ex» 
rreme velocity wherewith theſe ſhot, being diſcharged from the 
Gun, go towards the bird. 

Sa Lv. See how far the winged wit of Szgredus anticipateth, 
and out-gocth the dulneſs of mine ; which perhaps would have 
light upon theſe diſparities, but not without long ſtudie. Now 
crurning to- the matter in hand, there do remain to be conſidered 
' by us the ſhots at point blank, towards rhe Eaſt and towards the 
Weſt ; the firſt of which, if the Earth did move, would always 
happen to be too high above the mark, and the {ſecond too low ; 
foraſmuch as the parts of the Earth Eaſtward, by reaſon of the di- 
urnal motion, do continually deſcend beneath the tangent paralel 
to the Horizon, whereupon the Eaſtern ſtars to us appear to aſcend; 
and on the contrary, the parts Weſtward do more arid more af- 
cend, whereupon the Weſtern ſtars do in our ſeeming deſcend * 
and therefore the ranges which ate leveled according to the ſaid 
rangent at the Oriental mark , (which whilſt the ball paſſeth 
along by the tangent deſcenderh) ſhould prove too high, and the 
Occidental too low by theans of the elevation of che mark, whilſt 
the ball paſſeth along the tangent. The anſwer is like to the reſt : 
for as the Eaſtern«mark goeth continually deſcending, by reaſon 
of the Earths motion, under a tangent that continueth immove- 
able; ſo likewiſe the piece for the ſame reaſon goeth continually 
inclining, and with its mounture' purſuing the ſaid mark : by 
whuch means the ſhot proveth true. | | 

Buc here I think 4c a convenient opportunity to give notice of 
certain conceſſions, Which ate granted perhaps over liberally by 
the followers of Copernicus unto their Adverſaries : I mean of 
yielding to them certain experiments for ſure and certain, which 
yet the Adverſaries themſelves had never made tryal of : as for 
example, that of things falling from the round-top of a ſhip whilſt 
It 15 in motion, and many others; amongſt which [ verily believe, 
that this of experimenting whether the ſhot made by a Canon to- 
wards the Eaſt proveth too high, 'and the Weſterrr ſhot too low, 
18 One : and becauſe I believe that they have never made tryal 
thereof, I defice that they would tell me what difference they 
chink ought to happen between the ſaid ſhots, ſuppoſing the Earth 
moveable, or ſuppoſing it moveable ; and let Simplicins for this 
time an{wer for thetn. | 

S1nv. I will not undertake to anſwer ſo confidently as another 
more intelligent perhaps might do ; but ſhall ſpeak what thus upon 
the ſudden. | think they would reply ; which is in effe& the ſame 
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with that which hath been ſaid already, namely, that in cafe the 
Earth ſhould move, the ſhots made Eaſtward would prove too 
high, &c. the ball, as it is probable, being to move along the tan- 

ent. 
, Sa rv. Butif I ſhould ſay, that fo it falleth out upon tnall, 
how would you cenſure me ? 

Sinp. It is nec-ſlary to proceed to experiments for the pro- 
ving of it. 

Sarv. But do you think, that there is to be found a Gunner ſo 
$kilful, as to hit the mark at every ſhoot, in a diſtance of v.g. five 
hundred paces ? 

S1my. No Sir 3 nay I believe that there is no one, how good a 
marks-man ſoever that would promiſe to come within a pace of 
the mark, | 

Sartv. How can we then, with ſhots ſo uncertain, aflure our 
ſclves of that Which is in diſpute ? 

S1me. We may be aſſured thereof two wayes; one, by. ma- 
king many ſhots ; the other, becaulc in reſpe of the great velo- 
city of the Earths motion , the deviation from the mark would in 
my opinion be very great. 

'Sarv. Very great, that is more than one pace ; in regard that 
the varying fo much, yea and morezis granted to happen ordinarily 
even in the Earths mobility. 

| $1Hey. I venly believe the variation from the mark would be 
more than (o. 

Sarv. Now I defire that for our ſatisfaQtion we do make thus 
in grofſe a ſlight calculation, if you conſent thereto, which will 
ſtand us in ſtead likewiſe (if the computation ſucceed as I expe) 
for a warning how we doin other occurrences ſuffer our ſelves, as 
the ſaying is, to be taken with the enemies ſhouts, and ſurrender 
up our belief to what ever firſt preſents it ſelf to our fancy. And 
now to give all advantages to the Peripateticks and Tychonicks, 
let us ſuppole our ſelves to be under the EquinoGial, there to ſhoot 
a picce of Ordinance point blank Eaſtwards at a mark five hun- 
dred paces off. PFarſt, let us ſee thus (as I ſaid) in a level, what 
time the ſhot after it is gone out of the Piece taketh to arrive at 
the mark ; which we know to be very little, and is certainly -no 
more than that wherein a travailer walketh two ſteps, which allo 
1s leſs than the ſecond of a minute of an hour ; for ſuppoſing 
that the travailer walketh three miles in an hour, which are nine 


. thouſand paces, being that an hour containes three thouſand, fix 


hundred ſecond minutes, the travailer walketh two ſeps and an 
half in a ſecond, a ſecond therefore is more than the tune of the 
balls motion. And for that the diurnal revolution is twenty four 
bours, the Weſtern horizon riſcth fifteen degrees in an hour, that 

15, 
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is, fifceen hiſt minntes of a degree, 1a one firſt minute of an hour; 
that is, fifteen {econds of a degree, in one ſecond of an hour ;- and 
becauſe one {econd 15 the time of the ſhot, therefore in this rime 
the Weſtern horizon rileth fifreen ſeconds of a degree, and 10 
much likewile the mark ; and therefore fifteen ſeconds of rhar cir- 
cle, whoſe {emidiameter 1s ive hundred paces (for fo much the di- 
ſtance of the mark from the Piece was {uppoſed. ) Now let us 
look in the table of Arches and Chords (ee here is Copernicus his 
book) what part is the chord of fifteen ſeconds of the ſemidiame- 
ter, thar is, five hundred paces. Here you ſee the chord (or ſub- 
rene) of a firſt minute to be Jeſs than thirty of thoſe parts, of 
which the {emidiameter is an hundred thonſand. Therefore the 
chord of a {ſecond minute ſhall be leſs then halt of one of thoſe 
parts, that 1s leſs than one of thole parts, of whichthe {emidiame- 
ter is two handced thouſand; and therefore the chord of fifteen 
conds ſhall be lets than fifteen of thoſe fame two hundred thouſand 
parts ; but that which is lels than (2) fifteen parcs of two hun- 
dred thouſand, 1s alſo more than that which 1s four centeſmes of 
five hundred ; therefore the aſcenr of the mark in the time of the 
balls motion 1s lefſe than four centelmes, that is, than one twenty 
fifth part of a pace 3 it ſhall be therefore (b) about two inches : 
And to much conſequently ſhall be the variation of each Weſtern 
ſhot, the Earth being ſuppoled to have a diurnal motion. Now it [ 
ſhall tell you, that this variation (I mean of falling rwo inches'ſhore 
of what they would do 1a caſe the Earth did not move) upon tri- 
all doth happen in all ſhots, how will you convince me Simplicins, 
ſhewing me by an experiment that it 15 not 1o? Do you not {ce 
that ir is impoſſible to confure me, wnlels you firſt ind out :a way: 
to'ſhoot ar v/ttiark withiſo much exattneſle, as- never to mifle an 
hairs bredth'2 For whilſt the ranges of great ſhot conſiſt of diffe- 
xent-nuinbets'sf paces; 'as de fu&o they do, I will affirm that in 
each of thoſe variations there is contained that of two- inches cau- 

' {edby thi wiotion of the Earth. * * I 0235 IT fo I 
19 i &1/iPardon me;Salviatus, you are too liberal. For I would 
rell the /PU#rpateriths, that though every ſhor ' ſhould hit thei very 
centre of the irfark, thar ſhould not jn'the leaſt diſprove the motion 
of 'the FArch?: For rhe'Gunners are ſo conſtantly imployed in le- 
velling thefGohr'a ndigun to'the mark; as that they can hir the ſame, 
notwithſtanding the morion of the Earth. And Ifſay, that if the 
Earth ſhould Rand ſtill; the ſhorts' would not prove rrue 3 * but the 
' Occidenti} Wotild 'be too low, and the Oriental roo high : now let 

$implicins Aifprove me if he can. - ' x 
'Sa LV: This is a ſubtilty worthy of Sagredxs : But whether 
this variation-be to be obſerved in the motion, or in the reſt of the 
Earth, it muſt 'needs be very ſinall; it muſt needs be fwallowed up 
| » | mn 
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in thoſe very great ones which ſundry accidents continually pro« 
duce. And all this hath been ſpoken and granted on good ground; 
to Simplicivs, and only with an intent to advertiſe him how much 
it importeth to be cautious in granting many experiments for true 
to thoſe who never had tried them, but only eagerly alledyed them 
Juſt as they oughtto be for the ſerving their purpole : This is ſpo- 
ken, I ſay, by way of ſurpluſſage and Corollary to Simplicins, for 
the real truth is, that as concerning theſe ſhots, the ſame onght ex- 
aQly to befall aſwell in the motion as in the reſt of the Terteſtrial 
Globe ; as likewiſe it will happen in all the other experiments 
that either have been or can be produced, which have at tirſt bluſh 
ſo mnch ſemblance of truth, as the antiquated opinion of the 
Earths motion hath of cquivocation. 

Sacr. As for my part Iam fully ſatisfied , and very well un» 
derſtand that who ſo ſhall imprint in his fancy this general com. 
munity of the diurnal converſion amongſt all things Terreſtrial, 
to all which it naturally agreeth, aſwell as in the old conceir of its 
reſt about the centre, ſhall doubtleſſe diſcern the fallacy and equi- 
voke which made the arguments produced ſeem concluding, 
There yet remains in me {ome hzfitancy (as I have hinted be+ 
fore) touching the flight of birds ; the which having as it were an 
animate faculty of moving at their pleaſure with a thouſand mo- 
tions , and to ſtay long in the Air ſeparated from the Earth, and 
therein with moſt irregular windings to go fluttering to and again, 
I cannot conceive how amongſt ſo great a confuſion of motions, 


what manner , having once made any ſtay behind , they can ger 
It up again, and overtake the {ame with flying, and keep pace 
with the Towers and trees which hurry with ſo precipitant a courſe 
towards the Eaſt ; I ſay fo precipitant , for in the great circle of * 
the Globe it is little lefſe than a thouſand miles an hour , whereof 
the flight of the {wallow I believe makes not fifty. CT 
SAL v. If the birds were to keep pace with the cqurſe of the 
trees by help of their wings , - they would of neceſlity flic yery faſt; 
andif they were deprived of the univerſal. converſion ,. they would 
lag as far behind ; and their flight would ſeem as furious towards 
the Weſt, and to him that could diſcern the ſame , . it. would 
much exceed the flight of an arrow ; but I think we could not be 
able to perceive it , no more than we ſee a Canon bullet, whil' 
driven by the fury of the fire , ir flieth through the Air, : But the 
truth. is that the proper motion of birds, I mean of their flight, 
hath nothing to do with the univerſal motion , to which. it is nei- 
ther an help , nor an hinderance ; and that which:maintaineth 
the {aid motion unaltered in the birds, is the Air it ſelf , thorough 
which they flie , which naturally follovving the Vertigo of the 
Earth 
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Earth , like as it carrieth the clouds along with it, ſo it tranſporteth 
birds and every thing elſe which is peadeat in the ſame; in {o much 
that as to the bulineſſe of keeping pace vvith the Earth , the birds 
need rake no care thereof , but for that work might ſleep perpe- 
tually. 

Sa GR Thatthe Air can carry the clouds along with it, as 
being matters eaſie for their lightnefſe ro be moved and deprived 
of all other contrary inclination , yea more, as being matters that 
partake alſo of the conditions and properties of the Earth ; I com 
prehend without any difficulty 3 bur that birds, which as having 
life , may move with a motion quite contrary to the diurnal, once 
having ſurcealed the ſaid motion, the Air ſhould reſtore them to 
it, ſeems to me a little ſtrange, and the rather for that they are ſolid 
and weighty bodies ; and withal, we lee ; as hath been ſaid, ſtones 
and other grave bodies to lie unmoved againſt the izrpets of the 
air 3 and when they ſuffer themſelves to be overcome thereby , 
they. never acquire ſo much velocity as the wind which carrieth 
them. 

\Sarv. We aſcribe not {olittle force , Sagredus, to the moved 
Air., which is able to move and bear before it ſhips full fraught, 
to tear up trees by the roots , and overthrow Towers when ir 
moveth {wiftly ; and yet we cannot ſay that the motion of the 
Air in theſe violent operations is neer fo violent, as that of the 
diurnal revolution. , 

;;S1my. You fee then that the moved Air may alſo cotinue' the 
motion of. proje&s, according to the Dodrine of Ariſtotle ; and 
it; ſeemed to me very ſtrange. that he ſhould have erred in this 
particular. _ | 
:;$4aLv. Itimay without doubt, in caſe it could continue it ſelf, 
but lik as when the wind ceafing neither ſhips goon , nor trees are 
blawn down.,; ſo the motion in the Air not continuing after the 
ſtone-is gone out of the hand, and the Air ceaſing to move, it 
followeth that it muſt be ſomething elſe beſides the Air that ma- 
keth the proje&s to move. | 

'$ 14 e.; But how upon the winds being laid , doth the ſhip ceaſe 
toMove; ?;, Nay, you may ſee that when the wind is down, and 
the ſails furl'd.; the veſſel, continueth to run whole miles. 

..:S aLyv., {But this maketh againſt your ſelf Simplicizs , for that 
the; wind bang laid that filling the ſails drove on the ſhip, yet ne- 
verthelefſe dath it without help of the medium continue its 
courſe. | 

$4». It might be ſaid that the water was the medinm which 
carried forward the ſhip ,, and maintain'd itin motion. 

-: SAL v-.;It.might indeed. be ſo affirmed, if you would ſpeak 
quite contrary to truth ; for the truth is , that the water , by rea- 
RX 2 ſon 
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{on of its great reſiſtance to the diviſion made by the hull of the 
ſhip , doth with great noiſe refiſt the lame; nor doth it permit je 
of a great while to acquire that velocity which the wind would 
conter upon it, were the obſtacle of the water removed. Per- 
haps Simplicius you have never conſidered with what fury the 
water beſets a bark , whil | it forceth its way through a ſtanding 
water by help of Oars or Sails: for if you had ever minded thar 
effe& , you would not now have produced ſuch an abſurdity, 
And 1 am thinking that you have hitherto been one of thole who 
to find out how ſuch things ſucceed , and to come to the know- 
ledg of natural effe&s , do not betake themſelves to a Ship, a 
Crofle-bow , or a piece of Ordinance , but retire into their ſtu- 
dies , and turn over Indexes and Tables to fee whether Ari$torle 
hath ſpoken any thing thereof z and being aſſured of the true 
ſenſe of the Text , neither deſire nor care for knowing any 
more 
$SaGr. Thisisa great felicity , and they are to be much en- 
vied for it. For if knowledg be deſired by all, and if to be wilt, 
be to think ones {elf fo , they enyoy a very great happineſle , for 
that they may perſwade themſelves that they know and underſtand 
all chings , in corn of thoſe who knowing , that they underſtand 
not what theſe think they underſtand , and conſequently ſeeking 
that :they know not the very leaſt particle of what is knowable, 
kill themſelves with waking and ſtudying , and confume their days 
19 experiments and obfervations. But pray you let us retunr” to 
our. birds ; touching which you have ſaid , that the'Air being mo» 
ved with grear velocity , umnght reſtore wato them that part of the 
diurnal motion which amongſt the windings of their flight they 
might have loſt 3. to which I reply , -that the agitared Air ſeemeth 
unable to conferon a folid and grave body , ſo great a velocity w 
its own: And becauſe that of the Air'is '#s great as':that of'the 
Earth, 4-cannot'think that the Air is able re make good the lofi 
of :the'birds retardation in flight. | = 
Sa v. Your diſcourſe hath in it much-ef probability ,-andro 
ſtick at-ritivial dowbrsis mor foran acute wit; yet neveithelefle the 
probability being removed , I believed that it hath not a" jot nivre 
force than the others already!conſfideredand:reſolved.” ? 
Sas x. It is moſt certain rhatif ir be not neceſſarily conclu- 
dent , its efficacy muſt necds be juſt nothing ar all ;, for/it%s 
oncly when the concluſion isineceſfary that the opponent-hath no- 
thing to alledg on the contrary. et 
S a'L v.. Your making a greater ſcruple of this 'than of the other 
inſtances dependeth, af Lmniftake not, upon the birds' being abi 
mated, andrrhereby enabled to ufe their Rtrengdh at /pleafure' a- 
gainſt the pramary; motion inbred ip terrene bodhes' :-Jike-as' for 
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example, we lee them whilſt they are alive to fly upwards, a thing 
altogether impoſſible for them to do as they are grave bodies 3 
whereas being dead they can onely fall downwards; and there- 
fore you ho!d that the realons that are of force jn all the kinds of 
projets above named , cannot take place in birds: Now this is 
very true 3 and becauſe it is ſo, Sagredus , that doth nor appear 
to be done 1n thoſe proje&s , which we lee the birds todo. For if 
from the top of a Tower you let fall a dead bird and alive one, 
the dead bud ſhall do the {ame that a ſtone doth, that is, it ſhall 
firſt follow the general motion diurnal, and then the motion of 
deſcent , as grave ; bur if the bird let fall , be alive, what ſhall 
hiader it, (there cver remaining in it the diurnal motion) from 
ſoaring by help of its wings to what place of the Horizon ir ſhall 
pleale ? and this new motion , as being peculiar to the bird, and 
not participated by us, muſt of neceflity be viſible to us ; and if 
it be moved by help of its wings towards the Weſt , what ſhall 
hinder it from returning with a like help of its wings unto the 
Tower. And, becauſe, in the laſt place, the birds wending its 
flight towards the Weſt was no other than a withdrawing from 
che diurnal motion, (which hath, ſupppole ten degrees of velocity 
one degree onely , there did thereupon remain to the bird whil' 
it was in its flight nine degrees of velocity, and fo ſoon as it did 
alight upon the the Earth , the ten common degrees returned to itz 
to which, by flying towards the Eaſt it might adde one, and wich 
thole eleven overtake the Tower. And in ſhort, if we well con- 
ſider ,- and more narrowly examine the effeQs of the flight of 
birds , they differ from the projzz&s ſhot or thrown ro any part of 
che World in nothing, ſave onely that the projeRs are moved by an 
external projicient., and the birds by an internal prinaple. And 
here fora final proot of the yulliry. of all the experuments before 
alledped , I conceive it 'now a+ time and place convenient to 
demonſtrate a way how. to make an exaG& trial of them all. 
Shut your (elf up with {ome friend in the: grand Cabbin between 
the decks of {ome large Ship, and there procure gnars, flies, and 
fuch ocher {mall 'winged creatures : ger alſo a great tub ( or 
other veſſel) full of water, and within 'it put certain fiſhes 3 let 
alſo a certain bottle be hung up, which drop by drop letteth forth 
its water into another bottle placed underneath, having a narrow 
neck : and, the Ship lying (till, obſerve diligently how thoſe {nall 
winged animals fly wich like velocity towards all parts of the Ca- 
bin; how the fiſhes ſwim indifferently towards all fides; and how 
the diſtilling drops all fall into the bottle placed underneath. And 
caſting any thing towards yourifriend, you need not throw it with 
more force one way then another, provided the diſtances be equal: 
and leaping, as the ſaying is, with your feet cloſed, you will reach 
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as far one way as another. Having obſerved all theſe particulars, 
though no man doubteth that io loag as the velle] ſtands ſtill, they 
ought to ſucceed in this manner 3 make the Ship to move with 
what velocity you pleaſe; for ({o long as the motidn is uniforme, 
and not fluctuating this way and that way) you ſhall not diſcern 
any the leaſt alteration in all rhe forenamed effects ; nor can you 
gather by any of them whether the Ship doth move or ſtand ſtill. 
In leaping you ſhall reach as far upon the floor, as before 3 nor for 
that rhe Ship moveth ſhall you make a. greater leap towards the 
povp than towards the prow ; howbeit in the time that you ſtaid 
in the Air,the floor under your fcet ſhall have run the contrary way 
co that of your jump and throwing any thing to your companion 
ou ſhall not need to caſt it with more ſtrength that it may reach 
him, if he ſhall be towards the prow, and you towards the poop, 
then if you ſtood in a contrary ſituation; the drops ſhall all diſtill 
2s before into the inferiour bottle, and not ſo much as one ſhall 
fall towards the poop, albeit whilſt the drop is in the Air, the Ship 
ſhall have run many feet ; the Fiſhes 1n their water ſhall not ſwim. 
with more trouble towards the fore-part, than towards the hinder 
part of the tub ; but ſhall with equal velocity make to the bait 
placed on any fide of the tub; and laſtly , the flies and gnats 
ſhall continue their flight indifferently rowards all parts; nor 
ſhall they ever happen to be driven together towards the fide of 
the Cabbin next the prow , as if they were wearied with fol- 
lowing the {ſwift courſe of the Ship , from which through their 
ſuſpenſion in the Air, they had been long ſeparated ; and if 
burning a few graines of incenſe you make a little ſmoke , 
you ſhall ſce it aſcend on high, and there in manner of a cloud 
ſuſpend it ſelf, and move indifferently, not inclining more to one 
fide than another : and of this correſpondence of cis the cauſc 
is for that the Ships motion is common to: all the things contained 
in it, and to the Airalſo; I mean if thoſe things be ſhut up in the 
Cabbin : but in caſe thoſe things were above deck in the open Air, 
and not obliged to follow the courſe of the Ship, differences more 
or lefſe notable would. be obſerved in ſome of the fore-named ef- 
tes, and there 15 no doubt but that the ſmoke would ſtay behind 
as much as the Air itſelf ; the flies alſo, and the gnats being hin- 
dered by the Air would not be able to follow the motion of the 
Ship, if rhey were ſeparated at any diſtance from it. But keeping 
neer thereto, becauſe the Ship it ſelf as being an unfracuous Fa- 
brick, carrieth along withiit part of its neereſt Air, they would 
follow the iaid Ship without any pains or difficulty. And for the 
like reaſon we lee ſometimes in riding poſt, that the troubleſome 


* Tafaris, horſe. flies and * hornets do follow the horlcs flying ſometimes to one, 


flyes * 


ſometimes to another part'of the body , but1n the falling drops 
| the 
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the difference would be very (mall; and in the ſalts, and projeQti- 
ons of grave bodies altogether imperceptible. 


Sack. Though it came not into my thoughts to make triall of 
theſe obſervations, when I was at Sea, yet am I confident that they 


will ſucceed in the {ame manner, as you have related ; in confirma- ' 


tion of which I remember that being in my Cabbin I have asked 
an hundred times whether the Ship moved or ſtood ſtill ; and 
ſometimes I have imagined that it moved one way, when it ſteered 
quite another way. I am therefore as hitherto ſatisfied and con- 
vinced of the nullity of all thoſe experiments that have been pro- 
duced in proof of the negative part. There now remains the ob- 
jection founded upon that which experience ſhews us, namely, that 
a ſwift: Vertigo or whirling about hath a faculty to extrude and 
diſperſe the matters adherent to the machine that turns round ; 
whereupon many were of opinion, and Prolomy amongſt the reſt, 
chat if the Earth ſhould turn round with ſo grear velocity, the 
ſtones and creatures upon it ſhould be toſt into the Skie, and 
that there could not be a morter ſtrong enough to faſten buildings 
ſo to their foundations, but that they would likewiſe ſuffer a like 
extruſion. 2211 

SaLrv. Before I come to anſwer this obje&ion, I cannot but 
take notice of that which I have an hundred times obſerved, and 
not without laughter, to come into the minds of moſt men ſo ſoon 
as ever they hear mention made of this motion of the Earth,which 
is believed by them fo fixt and immoveable, that they not only ne- 
ver doubred of that reſt, but have ever ſtrongly believed that all 
other men aſwell as they, have held it to be created immoveable, 
and ſo to have continued through all ſucceeding ages : and being 
ſetled in this perſwaſton, they ſtand amazed ro hear that any one 
ſhould grant it motion, as if, after that he had held it to be immo- 
veable, he had fondly thought it to commence its motion then 
(and not till then) when Pythagoras (or whoever elſe was the firſt 
hincer of -its mobility) ſaid that it did move. Now that {uch a foo- 
liſh conceit (I mean of thinking that thoſe who admit the motion 
of the Earth, have firſt thought it to ſtand Rtill from its creation, 
untill the time of Pythagoras, and have onely made it moveable 
after that Pythagor as eſteemed it fo) findeth a place in the mindes 
of -the vulgar, and men of ſhallow capacities, I do not much won- 
der; bur that ſuch perſons as' Ariftotle and Ptolomy: ſhould alſo 
run into this childiſh miſtake, is to my thinking a more admirable 
and unpardonable folly. 

Sa 6x. You believe then, Salwiatzs,that Prolomy thought, that 
in his Diſputation he was to maintain the ſtability of the Earth 
againſt ſuch perſons, as granting it to have been immoveable, un- 
till the time of Pythagoras , did affirm it to have been but "_ 
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made moveable, when the faid Pythagoras aſcribed unto it mo- 
tion. 

Saty. We can think no other, if we do but conſider the wa 
he taketh ro confute their aſſertion ; the confutation of - which 
conſiſts in the demolition of buildings, and the rofling of ſtones, 
living creatures and men themſelves up into the Air. And be- 
cauſe ſuch overthrows and cxtruſfions cannot be'made upon buil- 
dings and men, which were not before on the Earth, nor can men 
be placed, nor buildings ere&ed upon the Earth, unleſſe when it 
ſtandeth {till ; hence theretore it is cleer, that Prolomy argueth a- 
gainſt thoſe, who having granted the ſtability of the Earth for 
{ome time, that is, ſo long as living creatures, ſtones, and Maſons 
were able to abide there, and to build Palaces and Cities, make it 
afterwards precipitately moveable to the overthrow and deſtrudti- 
of Edifices, and living creatures, &c. For if he had undertook to 
diſpute againſt ſuch as had aſcribed that revolution to the Earth 
from its firſt creation, he would have confuted them by ſaying, 
that if the Earth had alwayes moved, there could never have been 
placed upon it either men or ſtones; much leſs could buildings 
have been ereed, or Cities founded, &c. 

SiMe. I do not well conceive theſe Ariftotelick and Ptolo- 
maick inconveniences. | 

SaLv. Ptolomey cither argueth againſt thoſe who have eſteem- 
ed the Earth always moveable ; or agai:.ſt ſuch as have held that 
it ſtood for ſome time ſtill, and hath fince been {cr on moving. 
If againſt the firſt, he ought to {ay, that the E2:th did not always 
move, for that then there would! hever have beon m+ 2, animals, or 
edifices/on the Earth, its vertigo-not permitting them ro ſtay 
thereon. , But in that he arguing; ; ſaith thar the Earth :doth not 
move, becauſe that. beaſts, men, and houſes before plac'd on the 
Earth. would precipitate, he ſuppoſeth the Earth to have been once 
tn ſuch a ſtate, as that'it did admit men and: beaſts to ſtay, and 
build thereon 3 the” which drawerh on: the conſequence, that it 
did for ſome time ſtand ſill, to wit, was apt for the abode of a- 
nimals and ereGion of buildings. Do you: now. conceive whatl 
would ſay ? 

Simy. I do, and 1 donot : but this little importeth to the 
merit of the cauſe 3 nor can a {mall miſtake of Prolomey, com- 
mitted through inadvertencie be ſufficient to move the Earth, 
when 1t 15 immoveable. But omitting cavils, let us come to the 
ſubſtance of the argument, which to-me ſeems unanſ{werable. 

SaLv.:Andl, Simpliczxs, will drive it home, and re-inforce it, 
by ſhewing yet more ſenſibly , that it is true that grave bodies 
turn'd with velocity about a ſettled centre, do acquire.an impetus 
of moving, and receding to a diſtance from that centre, even 

| then 
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then when they are 1n a ſtate of having a propeniion of moving 
- patyrally to the lame. Tie a bottle that hach warer in it, tv 
the end of a cord, and holding the other end fait in your hand, 
and making the cord and your arm the {emi-diatneter, and the 
knitting of the ſhoulder the centre, (wing: the bortle very faſt a- 
bout, fo as that it may deſcribe the circumference of a circle, 
which, whether it be parallel ro the Homzon, or perpendicular te 
it, or any way inclined, it ſhall in all caſes toJlow, that the wa- 
ter will not fall out of the bottle : nay, he that ſhall {wing it, 
ſhail find the cord always draw, and ſtrive to go farther from the 
ſhoulder. And if you bore a hole 1a the bottom of the bottle, 

oa ſha!l ſee the water {pout forth no leſs upwards into the skie, 
than laterally, and downwards to the Earth ; and if inſtead of wa- 
tcr, yoa ſhall par lictle pebble ſtones 1nto the bottle, and ſwing it 
12 the lame manner, you ſhall tind that chey will ſtrive in the like 
manner againſt the cord. Andlaſtly, we ſee boys throw ſtones 
a great way, by (winging round a piece of a ſtick, at the end of 
which the ſtone is let into a ſlit ( which ſtick 3s called by them. a 
ſling; ) all which are arguments of the truth of the concluſion, 
to wit, that the vertigo or {wing conterreth upon the moveable, 
a motion towards the circumference, in caſe. the motion be (wift : 
and thercfore if the Earth revolve about its own centre, the. mo- 
tion of the {uperficies , and eſpecially rowards the. great circle, 
as being incomparably more ſwift than thoſe before named, ought 
to extrude all things up into the air. 

S:1me. The Argument ſeemech to me very well proved and 
inforced; .and I believe it would be an hard matter to anſwer and 
overthrow it. | | ITE 

SaLv. Its ſolution. dependeth upon certain notions :no leſs 


knownwand belicved by you, than by my ſelf : bur becaute they 


come nor into your mind, therefore it is. that you perceive 'not the * 
an{wer,z  whercfore, withourt telling you it (for that you. know the . 


lame already) I ſhall with onely afliſting your memory, make you 
to refute this argument. wy | | 
> $1 ip. 1-have often thought of your way of arguing: which 
hath made me almoſt think that you lean to that opinion of Pla+ 
to, Qu0d noſtram fecire ſit quoddam: reminiſci z therefore I intreat 
you to free me from this doubt, by letting me know your judg- 
ment..i;! ©45:3 [IETOET 71077 'T 
1.1 SAL; What E think of the opinion of Plato, you may gather 
irom:my words and ations. TI bave already:in the precedent con- 
terences expreſly declared my ſelf more than once ; I will purſue 
the tame ityle in the preſent caſe, which may hereafter ſerve you 
tor-an example, thereby the more eaſily to gather what my opi- 
mon 45 touching the atrainment: of knowledg, when. a time _ 
VC! Y Oorner 
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offer upon ſome other day : but I would not have Sagredzs of. 
fended at this digretlion. 

SaGr. I am rather very much pleaſed with it, for that 1 re. 
member rhat when I ſtudied Logick,I could never comprehend that 
ſo much cry'd up aud moſt potent demonſtration of Ariſtotle. 

Sa1rv. Let us go on therefore; and let Smplicius, tell me 
what that motion is which the ſtone maketh that is held faſt in the 
lit of the ſling, when the boy ſwings it about to throw it a great 
way ? | 
4 1M Pp. The motion of the ſtone, {o long as it is in the ſlit, is 
circular, that is, moveth by the arch of a circle, whole ſtedfaſt 
centre 15 the knitting of the ſhoulder, and its ſemi-diamerer the arm 
and ſtick. 

Sarv. And when the ſtone leaveth the ſling, what is 1ts mo- 
tion? Dothit continue to follow its former circle, or doth it go 
by another line ? 

Siny. It will continue no longer to {wing round, for then it 
would not go farther from the arm of the projicient, whereas 
we {ce it go a great way off. 

Sarv. With what motion doth it move then ? 

Sine. Give mea little time to think thereof; For I have ne- 
ver conſidered it before. 

Sar v. Hark hither , Sagred#s ; this is the Q uoddam reminiſci 
in a {ubjze& well underſtood. You have pauſed a great while, 
Simplicius. 

Stny. As faras I can (ce, the motion received in going out of 
the fling, can be no other than by a righr line 3 nay, it muſt ne- 
ceſſarily be ſo, if we ipeak of the pure adventitious zmpetrs. ' I 
was alittle puzled to {ce it make an arch, but becauſe that arch 
bended all the way upwards, and no other way, I conceive that 
that mcurvation cometh from the gravity of the ſtone, vvhich na- 
turally dravverth it doyvnvvards- The imprefied impetms, I (ay, 
vvithout reſpeCting the natural, is by a right line. | 

Sar v. But by what right line ? Becauſe infinite, and towards 
every {ide may be produced fram the ſlit of the fling, and from the 
point bf the ſtones ſeparation from the (ling. 

S.1mÞb. It moveth by that line which goeth direaly from the 


| ahh motion which the ſtone made in the ſling. 


Saitv. The motion of the ſtone whilſt it was in the lit, you 
bave afticmed already: to be circular; now circularity oppoſeth 
directneſs, there not being in the circular line any part that is di- 
rect or ſtreight. | | 

S$1My. I mean not that the projeted motion is dire& in re- 
{ped of the whole circle, but in reference to that ultimate point, 
where the circular motion determineth. 1 know what I would 
ſay; 
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ſay, but do not well know how to expreſs my elf. 

Saiv-. Andlallo perceive that you underſtand the buſineſs, 
but that you have nothe proper terms, wherewith to expreſs the 
ſame. Now thele I can calily teach you; teach you, that is, as 
to the words, but not as to the truths, which are things. And that 
you may plainly ſee that you know the thing 1 ask you, and onely 
want language to exprels it, tell me, when you ſhoot a bullet out 
of a gun, towards what part is it, that its acquired impetys carri- 
eth it ? 

SiMe. Its acquired impetzs carrieth it in a right line, which 
continueth the re&itude of the barrel, that is, which inclineth net- 
ther to the right hand nor to the left, nor upwards nor down- 
wards. 

Sarv. Which in ſhort is aſmuch as to ſay, it maketh no angle 
with the line of ſtreight motion made by the ſling, 

Sine. Sol would have ſaid. 

Sar v. It then the line of the projeds motion be to continue 
without making an angle upon the circular line deſcribed by it, 
whilſt it was with the projicient; and if from this circular motion ic 
ought to pals to the right motion, what ought this right line to be ? 

S1my. It muſt needs be that which toucheth the circle in the 
point of {eparation, for that all others, in my opinion, being pro- 
longed would interleC& the circumference, and by that means make 
ſome angle therewith. | 

Sarv. You have argued very well, and ſhewn your ſelf half a 
Geometrician. Keep 1n mind therefore, that your true opinion 
is expreſt in theſe words, namely, That the projet acquireth an 
zmpetus, of moving by the Tangent, the arch deſcribed by the 
motion of the projicient, in the point of the ſaid projeRts ſepata- 
tion from the projicient. DRIED | 

S1me. I underſtand you very well, and this is that which I 
would ſay. hn: 1's ci 

Sarv. Of a right line which toucheth a 'circle, which of its 
points is the neareſt to the centre of that circle ? we 

S iv. Thar of the contat without doubt: : for that Is in the 
circumference of a circle, and the reſt without : and the points of 
the circumference are all equidiſtant from the centre. © © 

S a r'V: Therefore a moveable departing from the contact, and 
moving by the ſtreight Tangent, goeth continually farther and 
farther from the conta& , and alfo from the centre of the circle. . 
 $1xy. It doth (o doubrleſs. gs | 

Sal v. Nowif you have kept in mind the propoſitions, which 
you have told me, Jay them together, and tell me what you gather 
from them. | : 

Sip. I think FE am not ſo forgetful, but that I do retaember 

Te "Jv them. 
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them. From the things premiſed I gather that the proze& ſwiftly 
ſwinged round by the projicient, in its ſeparating trom it, doth re. 
tain an i#xzpctus of continuing its motion by the right line, which 
toucheth rhe circle deſcribed by the motion of rhe projicient in 
the point 0 ſeparation, by which motion the proze& goeth' con- 
tinually receding from the centre of the circle delcribed by the 
motion of the projictent. 

Sartv. You know then by this time the reaſon why grave bo- 
dies ſticking to the rim of a wheele , ſwiftly moved, are extruded 
and thrown beyond the circumference to yet a farther diſtance 
from the centre. 

S1me:; I think I underſtand this very well; but this new know- 
ledg rather increaſeth than lefleneth my 1acredulity that the Earth 
can turn round with fo great velocity, without extruding up into 
the sky, ſtones, animals, @&c. 

Sar v. In the ſame manner that you have underſtood all this, 
you ſhall, nay you do underſtand the reſt : and with recolleQing 
your ſelf, you may remember the ſame without the help of o- 
thers : but that we may loſe no time, I will help your memory 
therein. You do already know of your ſelf, that the circular mo- 
tion of the projicient impreſſeth on rhe projet an impetus of mo- 
ving (when they come to ſeparate) by the right Tangent, the 
circle of the motion in the point of ſeparation, and continuing a- 
long by the ſame the motion ever goerh receding farther and far- 
ther from the projicient : and you have ſaid , that the projet 
would coprinue to move along by that right line, if there were not 
by Its, Proper weight an inclination of delcent added unto it; from 
which x 1ncurvation of the line of morioa 1s derived. It ſeems 
moreover that you knew of your ſelf, that this incurvation al- 
prayy hrnged rowards the centre of the Earth, for thicher do all 
grave bodies tend. Now I proceed a little farther,and ask you,whe- 


wy 


hey Fg agent's after its ſeparation, in continuing the right mo- 
a 4 


tion gocth always equally receding from the centre, or if you will, 
trom -the circumterence of that-circle, of which the precedent mos: 
on Was a part 3 which is as muchas to ſay, Whether a moveable, 
that fortaking the point of a Tangent, and moving along by the 
{aid Tangent, doth equally 07 from the point of conta@t, and 
from the circumference of the circle? _ * ag 
S1n;y. No, Sir : for che Tangent near to the point of -contad, 
recederh very little from the circumference, wherewith it, keepeth 
a very narrow angle,, but jn its going farther. and farther 
off, the diſtance always encreaſeth with a greater proportion ; ſo 
chat in a Circle thar ſhould have ©. g. ten yards of diameter, a point 
of: the Tangent that was diſtant from the contaft but rwo palms, 
would e three or four times as far diſtant from the pF 4.2 


of 
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of the circle, as a point that was diſtant from the contiGion onE 
palm, and che point that was diſtant halt a palm, I likewiſ< believe 
would ſcarfe recede the fourth part of the diſtance of che {ſecond : 
ſo that within an inch or two of the conta&t, the feparagon of the 
Tangent from the circumference is ſcarſe diſcernable. 

Sar v. Sothat che receflion of the proje& trom the circumfe- 
rence of the precedent circular motion is very {mall in the begin- 
ing ? 

I; m yp. Almoſt inſenſible. 

Sarv. Now tell me a little 3 the projze&, which from the mo- 
tion of the projicient receiveth an impetus of moying along the 
Tangent in a right line, and that would keep unto the (ame, did 
not ics own weight deprels it downwards, how long is it afcer the 
ſeparation, ere it begin to decline downwards. 

Sine. I believe that it beginneth preſently ; for it not ha- 
ving any thing to uphold it, its proper gravity cannot but ope- 
rate. 

S a L v. So that, if that ſame ſtone, which being extruded from 
that wheel turn'd abour very faſt, had as great a uvatural propen- 
fion of moving towards the centre of the {aid wheel, as it hath to 
move towards the centre of the Earth, it would be an eafie mat- 
ter for it to return unto the wheel, or rather not to depart from it; 
in regard thar upon the begining of the ſeparation, the receflion be- 
ing fo (mall, by reaſon of the infinite acutenels of the angle of 
contact, every very Httle of inclination that draweth ic back to- 
wards the centte of the wheel, would be ſufficient to retain it up- 
on'the rm or circuntterence. 

\'$1 ny. Iqueſtion not, but that'if one ſuppoſe that which nei- 
ther is, nor can be, to wit, that the inclination of thoſe grave bo- 
dies was to go'towatils the centre of the wheel , they would never 
come tobe extruded or ſhaken off: | 

Sa rv. But I neither do,nor'need'to ſuppoſe that which is not ; 
for E will tot-deny bat that the ſtones are extruded. Yet 1 ſpeak 
this by way of ſuppoſition, to the end that you might grant me 
the reſt. Now fancy 'to-your {t1f, 'that the Earth 1s thar great 
whicel, which moved'with ſo great velocity 1s'to cxtrude the'ſtones. 
You'could-tel me very well even now, that the motion of proje- 
Ron ought to' be by that right line which roncheth the Eacth in 
the point of ſeparation : and this Tangent, how*'doth it notably 
recede from the {uperficies of the Terreſtrial Globe ? 

'* 8 1my. I believe, thar 1n a thouſand yards, it will not recede 
from the Earth an inch. ; 

SaLv. Anddid you not ſay, that the proje& being drawn by 
town weight, dechneth from the' Tangent towards the centre of 
the'Earth+e'- '- 31 | [250873 
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S:tnp. I ſaid fo, and allo confeſlc the reſt : and do now plainly 
underſtand that the ſtone will not ſeparate from the Earth, for 
that its receſſion in the beginning would be ſuch, and fo ſmall, 
that it 1s a thouſand times exceeded by the inclination which the 
ſtone hath to move towards the centre of the Earth, which cen- 
tre in this caſe is alſo the centre of the wheel. And indeed it muſt 
be confeſſed that the ſtones, the living creatures, and the other 
grave bodies cannot b2 extruded ; but here again the lighter things 
beget in me a new doubt, they having but a very weak propenſion 
of deſcent towards the centre; fo that there being wanting in 
them that faculty of withdrawing from the ſuperficies, I ſee not, 
but that they may be extruded ; and you know the rule, that ad 
deftruendum ſufficit unum. 

Savri. We will alſo give you fatisfaQtion in this. Tell me 
therefore in the firſt place, what you underſtand by light matters, 
that is, whether you thereby mean things really ſo light, as that 
they go upvvards, or elſe not abſolutely light, but of ſo ſmall gra- 
vity, that though they deſcend downwards, itis but very flowly ; 
for if you mean the abſolutely light, I will be readier than your 
ſelf to admit their extruſion, 

S1ny. Iſpeak of the other ſort, ſuch as are feathers, wool, cot- 
ton, and the like ; to lift up which every ſmall force ſufficerk : 
yet nevyertheleſfſe we ſee they reſt on the Earth very quietly. 

SaLy. This pen, as it hath a natural propenfion to deſcend to- 
wards the ſuperficies of the Earth, though it be very ſmall, yet 1 
muſt tell you that it ſufficeth to keep it from mounting upwards : 
and this again is not unknown to you your ſelf; therefore tell me 
if the pen were extruded by the Vertigo of the Earth, by what 
line would it move ? 

S 1m p. By the rangent in the point of ſeparation. 

SaLrv. And when it ſhould be to return, and re-unite it ſelf to 
the Earth, by what line would it then move ? 

Sime. By that which goeth from it to the centre of the 
Earth. 

S a Lv. So then here falls under our conſideration two moti- 
ons; one the motion of projeQion, which beginneth from the 
point of contaQ, and proceedeth along the tangent z and the 0- 
ther the motion of inclination downwards, which beginneth from 
the projet it ſelf, and goeth by the ſecant towards the.centre; and 
if you deſire that the projeQiion follow, it is neceſſary that the im- 
petzs by the rangent overcome the inclination by the ſecant : isit 
not ſo ? 

S1me- Soit ſeemeth to me. 

Sar v. But what is it that you think neceſſary in the motion 
of the projicient, to make that it may prevail over that inclina- 
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tion, from which enſueth the ſeparation and elongation of the 
pen trom the Earth ? 

$1ne. -1 cannot tell, 

S aL v. How, do you not know that? The moveable is here 
the ſame, that is, the ſame pen ; now how can the ſame moveable 
ſuperate and exceed it (elf in motion ? 

S 1M e, Ido not fee how it ean overcome or yield to it (elf in 
motion, unlefſe by moving one* while faſter, and another while 
ſlower. | 

Sar v. You lee then, that you do know it. If therefore the 
projeCtion of the pen ought to follow, and its motion by the tan- 
gent be to overcome its motion by the ſecant, what is it requiſite 
that their velocities ſhould be ? 

Stn. Iris requiſite that the motion by the tangent be greater 
than that other by the ſecant. But wretch that I am ! Is it not 
only many thouſand times greater than the deſcending motion of 
the-pen, but than that of the ſtone ? And yet like a fimple fellow 
I had ſuffered my {elf to be perlwaded, that ſtones could not be 
extruded by the revolution of the Earth. I do therefore revoke 
my former ſentence, and ſay, that if the Earth ſhould move, 
ſtones, Elephants, Towers, and whole Cities would of neceſlity be 
coſt up into the Air 3 and becauſe that that doth not evene, I con- 
clude that the Earth doth not move. 

'.Sarv. Softly Simplicizs, you go on ſofaſt, thatT begin to be 
more afraid for you,than for the pen. Reſt alittle, and obſerve what 
I am going to ſpeap. If for the ceteining of the ſtone or pen an- 
nexcd to the Earths ſurface it were neceſſary that its motion of 
deſcent were greater, or as much as-the motion made by the tan- 
gent ; you would have had reaſon to lay, that it ought of neceſlity 
to.move as faſt, or faſter by, the ſecant downwards, than by the 
tangent Eaſtwards : But did not you tell me even now; that a 
thouſand, yards of diftance by the; tangent from the conta&, do 
remove hardly an inch from the circumference? Ir is not ſuffici- 
ent therefore that the, motion bythe tangent, which is the ſame 
with that of the diuenall Vertigo, (or haſty revolution) be fimply 
more {wift than the motion by the {ecant, which is the fame with 
that of the pen in deſcending; but it is requiſite that the ſame be 
[o;much more ſwift 1as that the time which ſufficeth for the pen 
to move v.g. a thouſand yards by the tangent, be inſufficient for 
ir to move one ole inch by the fecant. The which I tell you ſhall 
never be, though you ſhould make that motion never ſo ſwift, 
and this never {o flow. WT 

Sine. And why might not that by the tangent be fo ſwift, as 
not to give. the pen time to return to the ſurface of the Earth ? 


SaLv. Try whether you can ftate the caſe in proper termes, 
and 
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and | will give you an anſwer. Tell me therefore , how much do 
you think ſufficeth to make that motion lwifter than this ? _- 

S1my. 1 willfay forexample , that if that motion by the tan- 
gent were a million of tuncs {wifter than this by the ſecant , the 
pen, yea, and the ſtone alſo would come to be extruded. 

Sarv. You fay lo, and ſay that which is falle, onely for 
want , not of Logick, Phyficks, or Metaphy ficks , but of Geome- 
try 3 forif you did but underſtand its firſt elements, you would 
know , that from the centre of a circle a right line may be drawn 
to meet the tangent , which inter{eQerh it in ſuch a manner , that 
the part of the tangent between the contact and the ſecant , may 
be one, two, or three millions of times greater than that part of 
the ſecant which lieth between the tangent and the circumference, 
and that the neerer and neerer the fecant ſhall be to the conta&, 
this proportion ſhall grow greater and greater in infinitum z fo 
that it need not be feared , though the vertigo be (ſwift, and the 
motion downwards ſlow , that the pen or other lighter matter can 
begin to riſe upwards, for that the inclination downwards always 
exceedeth the velocity of the projeGon. 

S aG & I do not perte&ly apprehend this buſineſle. 

S aL v. I will give you a moſt univerſal yet very cafie demon- 
ſtration thereof. Let a proportion be given between B A [ in Fig. 
3-Jand C: AndletBA be greater than C at pleaſure. And let 
there be deſcribed a circle , whoſe centre is D. From which it 1s 
required to draw a {ecant, infſuch manner , that the tangent may 
be in proportion to the ſaidifecant , as BA toC. Let Albe 
luppoled a third proportional ts'B A and C. And as BI is to 
IA, fo:let the diameter FE beroEG; and from the point G, 
let there be drawn the tangent GH. 1 fay that all this is done as 
was required; and as BAistoC, ſos HGtoGE. Andiare- 
gard thatasBlistol A, fois FEtoE G; therefore by compo- 
fition, as BAisto AI; fothallFGbetoGE: And becauſe C 
is the middle proportion between B A and AI; and GHisa 
middle : term between FG and GE; therefore , as B A isto. C, 
{o ſhall FG be toGH; that is-HG toGE, which was to be 
demonſtrated. | | 

SaGRk LIapprehend this demonſtration ; - yet nevertheleſfle , 1 
am not left wholly without hzfitation ; for l find certain confu- 
ſed {cruples role to and again in my mind , which like thick and 
dark clouds, permit me not to diſcern the cleernefſe and neceflity 
of the concluſion with that perſpicuity , which is uſual in Mathe- 
matical Demonſtrations. And that which I ſtick at is this. It is 
true that the ſpaces berween the tangent and the circumference do 
gradually diminiſh iz infinitum towards the contat ; but it is alſo 
true on the contrary, that the propenfion of the moveable to 
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deſcending groweth le{s & lels in it, the nearer it is to the firſt term 
of its decent ; that 1s, co the ſtare of reſt ; as15 manifeſt from thar 
which you declare unto us,demonſtrating rhat the deſcending grave 
body departing from reſt, ought to pallc thorow all the degrees of 
rardity comprehended b2rween the ſaid reſt, & any aſligned degree 
of yclocity,the which grow lefs and lels in infinitum. To which may 
be added, that the ſaid velocicy and propenſion to motion, doth for 
another reaſon diminiſh to infinity 3 andiit is becauſe the gravity of 
the ſaid moveable may infinitely diminiſh. So that the cauſes which 
diminiſh the propenſion of aſcending , and contequently favour 
the projection, are two 3 that 1s, the levity of the moveable, and its 
vicinity ro the ſtateof reſt; both which are augmentable in infinit. 
and theſe two on the coatrary being to contract bur with one fole 
cauſe of making the projection,l cannot conceive how it alone, al- 
though it allo do admit of infinite augmentation, ſhould be able to 
remain invincible againſt the union & contederacy of the others,w* 
are two, and are in like manner capable of infinite augmentation. 

Sau v. Thisis a doubt worthy of Sagredzs; and to explain it ſo as 
that we may more clecrly apprehend it , for that you ſay that you 
your (c!f have but a confuſed Idea of it, we will diſtinguiſh of the 

{ame by reducing it into figure z which may allo perhaps aftord us 
ſome eale in relolving the ſame. Let us therefore | in Fig. 4.] draw 
a perpendicular line towards the centre,and lerit be AC, and to it 
at right angles let there be drawn the Horizontal line A B, upon 
which the motion of the projection ought to be made; now the pro- 
ze& would continue to move along the ſame with an even motion,if 
ſo be its gravity did not incline it dowawards. Letus ſuppoſe from 
the point A a right line to be drawa , that may make any angle at 
pleaſure with the line A B; which let be A E, and upon AB let us 
mark ſome equal {paces AF, FH, HK, and from them let us let fall 
the perpendiculars FG, HI, K L, as far as AE. And becaule, as al . 
ready bath been ſaid,th: deſcending grave body departing from reſt, 
goeth from time to rime acquiring a greater degree of velocity, 
according as the {aid time doth ſucceſſively encreale ; we may con- 
ceive the ſpaces AF, FH, HK, to repreſent unto us equal rimes; and 
the perpendiculars FG, HI, KL, degrees of velocity acquired in the 
faid times; {o that the degree of velocity acquired in the whole time 
AK, is as the line K L, in reſpe& to the degree H I, acquired in the 
tune AH,and the degree FG in the time AF;the which degrees KL) 
HI,FG,a:e(as is manifeſt)the lame in proportion, as the times KA, 
HA, F A, andif other perpendiculars were drawn from the points 
marked at pleaſure in the line F A, one might ſucceſſively find de- 
grees lefle and lefſe in infiniium , proceeding towards the point Az 
repreſenting the firlt inſtant of time, and the firſt ſtate of reſt. And 

this retreat towards A , repreſeateth the firſt propenſion to the 
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motion of deſcent , diminiſhed 37 - mg" by the approach of 
the moveable to the firſt ſtate of reſt, which approximation is 
augmentable in infinitum. Now let us find the other diminution 
of velocity , which likewiſe may proceed to infinity , by the di- 
minution of the gravity of the moveable , and this ſhall be repre- 
ſented by drawing other lines from the point A , which contein 
angles lefle than the angle BAE, which would be this line A D, 
the which interſecting the parallels K L, HI, F G, inthe points 
M, N, and O, repreſent unto us the degrees FO, HN, KM, 
acquired in the times AF, AH, AK, lcfle than the other de- 
grees FG, HI, KL, acquired in the (ame tunes 3 but thele 
latter by a moveable more ponderous, and thole other by a 
moveable more light. Andit is manifeſt , that by the retreat of 
the line E A towards AB , contraGing the angle E A B (the 
which may be done 77 infinitum , like as the gravity may in infi- 
nitum be diminiſhed) the velocity of the cadent moveable may 
in like manner be diminiſhed zz infinitum , and fo conſequently 
the cauſe that impeded the projetion.; and therefore my thinks 
that the union of theſe two reaſons againſt the projeftion,. dimi- 
niſhed to infinity , cannot be any impediment to the ſaid proje- 
&ion. And couching the whole argument in its ſhorteſt terms , we 
will ſay., that by contraGting the angle E A B , the degrees of ve- 
locity LK, IH, GF, are diminiſhed ; and moreover by the re- 
zreat of the parallels K L, HI, FG, towards the angle A , the 
ſame degrees are again diminiſhed ; and both theſe diminutions 
extend to infinity : Therefore the velocity of the motion of de- 
ſcent may very well diminiſh ſo much, (it admitting of a twofold 
diminution iz infenitum) as that it may not fuffice to reſtore the 
moveable to the circumfercnce of the wheel , and thereupon may 
occaſion the projettion to be hindered and wholly obviated. 
Again on the contrary , to impede the projeQtion , it is nece(- 
ſary that the ſpaces by which the proje@ is to deſcend for the 
reuniting it {elf ro the Wheel, be made ſo ſhort and cloſe toge- 
ther, that though the delcent of the moveable be retarded, yea 
more,diminiſhed 7 infenztum, yet it ſufficeth to recondu it thither: 
and therefore it would be requilite, that you find out a diminuti- 
on of the ſaid ſpaces, not only produced to infinity, but to ſuch ay 
infinity, as that it may {uperate the double infinity that is made.in 
the diminution of the velocity of the deſcending moveable. Bur 
how can a magnitude be diminiſhed more than another, which 
hath a twofold diminution z# 1nfinitum ? Now let Simplicius ob- 
{ſerve how hard it 1s to philoſophare well in nature, without Geo- 
metry. The degrees of velocity diminiſhed i infinitum, as well 
by the diminution of the gravity of the moveable, as by the ap- 
proxination to the firſt term of the motion, that is, to the ſtate 
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of reſt, are alwayes determinate, and an{wer in proportion to the 
parallels comprehended between two right lines that concur in 
an angle , hike to the angle BAE, or BA D, or any other 
infinitely more acute, alwaycs provided it be re&ilineall. 
But the diminution of the {paces thorow which the moveable is 
ro be conducted along the circumference of the wheel, is propor- 
tionate to another kind of diminution, comprehended between 
lines that contain an angle infinirely more narrow and acute, than 
any icilineal angle, how acute loever, which is that in our pre- 
ſent cale. Let any point b2 taken in the perpendicular A C, and 
making it the centre, deſcribe at the diſtance C A, an arch AMP, 
the which ſhall interleCt the parallels that determine the degrees of 
velocity, though thty be very minute, and comprehended within 
a moſt acute reCilineal angle 3 of which parallels the parts that 
lie between the arch and the tangent A B, are the quantities of 
the ſpaces, and of the recurns upon the wheel, alwayes leſſer (and 
with greater proportion lefſer, by how much neerer they approach 
to the contact) than the ſaid .parallels of which they are parts. 
The parallels comprehended between the right lines in retiring to- 
wards the angle diminiſh alwayes at the ſame rate, as v.g. A H bes 
ing divided in two equal parts in F, the parallel H I ſhall be doy- 
ble to F G, and fub-dividing F A; 1n two equal parts, the paral- 
le] produced; from che point of the diviſion ſhall be the half of 
F G; and continuing the ſub-diviſion iz infinitum, the ſubſequent 
parallels ſhall be alwayes half of the next preceding ; but it doth 
not {o fall out in the lines intercepted berween the tangent and 
the circumference of the circle : For if the ſame ſub-diviſion be 
made in F A ; and ſuppoſing for example, that the parallel which 
cometh from, the pojut.H, were double unto that which commeth 
from,F, !this ſhall þe, more then double to the next following, and 
continually, the neerer we come towards the contact. A,, we ſhall 
find. the precedent lines (contein the next following three, four, 
ten, an hundred , a thouſand, an hundred thouſand , an hundred 
milliogs;of rimes, and more ix infinitum. The brevity therefore of 
luch lines is, {o.reduced, that it far exceeds what is requitite ro. make 
the proze&, though never fo light, return, nay more , .contigue 
unremoveable upon the circumference. 

-: SaGg. Iyery well comprehend the whole diſcourle, and upon 
whar itlayech all its ſtrefle, yet nevertheleſſe merhioks that he 
that would.rake pains to purſue it, might yet ſtarr ſome further 
queſtions,; by ſaying, that of thoſe two cauſes which render the 
deicent off the moveable flower and ſlower in infinitum, it is mani- 
feſt, that that which dependeth on the vicinity. ro the firſt term of 
the deſcent; increaſeth alwayes in the ſame proportion, like as the 
parallels alwayes retain the ſamz proportion to each other, p: 
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but that the diminution of the ſame velocity, dependent on the 
diminition of the gravity of the moveabie (which vyas the ſecond 
cauſe) doth alſo oblerve the {ame proportion, doth not fo plainly 
appear, And vvho ſhall affure us that it doth not proceed accor- 
ding to the proportion of the lines 1atercepted between the ſecant, 
and the circumference ; or vvhether yvith a greater proportion ? 
Sar v. I haveaſſumed for a truth, that the velocities of moyea- 
bles deſcending naturally, vvill follovy the proportion of their gra- 
vities, with the favour of Simplicins, and of Ariſtotle, who doth 
in many places affirm the ſame, as a propoſition manifeſt : You, 
in favour of my adverſary, bring the ſame into queſtion, and ſay 
that its poſſible that the velocity increaſeth with greater propot- 
tion, yea and greater in infinitum than that of the gravity ; ſo that 
all that hath been fajd falleth to the ground : For maintaining 
whereof, I ſay, that the proportion of the velocities is much lefle 
than that of the gravities; and thereby I do not onely ſupport 
but confirme the premiſes. And for proof of this I appeal unto 
experience, which will ſhew us, that a grave body, howbeit thirty 
or fourty times Digger then another ; as for example, a ball of 
lead, and another of ſugar, will not move much more than twice 
as faſt. Now it the projection would not be made, albeit the ve- 
locity of the cadent body ſhould diminiſh according to the pro- 
portion of the gravity, much lefſe would it be made fo long as the 
velocity is but little diminiſhed, by abating much from the gravi- 
ty. Bur yet ſuppoſing that the velocity diminiſheth with a propor- 
tion much greater than that wherewith tae gravity decreaſeth, nay 
though it were the lcli-ſame wherewith thoſe parallels conteined 
between the rangent and circumference do'decreaſe, yet cannot I 
ſee any neceſlity why I ſhould grant the projeftion of matters of 
never ſo great levity ; yea I farther averre, that there could no fuch 
projzeQtion follow, meaning alwayes of matters not praperly and 
abfolutely light, that is, void of all gravity, and that of their own 
natures move upwards , but that deſcend very ſlowly, and 
have very {mall gravity. And that which moveth me ſo to think 
is, that the duninution of gravity, made according to-the propor 
tion of the parallels between the tangent and the circmnference, 
hath for its ultimate and higheſt term the nulliry of weight; as thoſe 
parallels have for their laſt term of their diminution the contat it 
ſelf, which is an indivifible point : Now gravity never diminiſheth 
ſofar as to its laſt term, for then the moveable would: ceafe to be 
grave 3 but yet the ſpace of the reverſion of the proje& to the 
circumference is reduced to the ultimate minuiey, which is- when 
the moveable reſteth upon the circumference in the very point of 
contact ; ſo as that to return thither it hath no need of ſpace: 
and therefore let the propenſion to the motion of defcent be nei 
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yer {o (mall, yet is it alwayes more than ſufficient to recondu&t the 
moveable to the circumference, from which it is diſtant but its leaſt 
ſpace, that 15, nothing ar all. 

Sack. Your diſcourſe, I muſt confeſs, is very accurate; and 
yet no leſs concluding than it is ingenuousz and it muſt be gran- 
ted that togo about to handle natural queſtions, without Geome- 
ry, is to attempt an impollibility. 

- .SaLv. But Simplicizs will not ſay 0; and yet I do not think 
that he is one of thole Peripeteticks that diſſwade their Diſciples 
from ſtudying the Mathematicks, as Sciences that vitiate the rea- 
ſon, and render it Jefle apt for contemplation. | 

S1my. I would not do ſo much wrong to Plato, but yet 1 nay 
euly ſay with AriStotle, that he too much loſt himſelf in, and too 
much doted upon that his Geometry : for that in concluſion theſe 
Mathematical ſubtilties Salwiatus are true in abſtraR, but applied 
co ſenſible and Phylical matter, they hold hot good. For the 
Marhematicians will very well demonſtrate for example, that 
Sphera tangit planum in punto ; a polition like to that in diſpute, 
but when one cometh to the matter; things ſucceed quite another 
way. And ſo I may ſay of theſe angles of contaR, and theſe 
proportions ; which all evaporate into'Air, when they are applied 
co things material and ſentible. © 
'' $a v. You do not think theny that the tangent toucheth the 
ſuperficies of the terreſtrfal Globe -im one poitit only ? | 
- $1 n v. Nb, not im one ſole point'; but I believe thar a righc 
line goeth many tens and hundreds of yards touching the. futface 
notonely of: the Earth, but of the water, before it teparate from 

Sarv. But if I grant you this, do not you perceive that it itia- 
keth ſo mach'the more'agiinſt your cauſe ? For if it be ſuppoſed 
thavche-caugent was ſeparared fromthe terreftrial ſupetficies, yer 

iz/hach been however demonſtrated'that by reafon of - the great a- 
cuiry of the angle of -contingence (if happily it may be call'd an 

angle} the: projet would not feparite from the fame ; how much 

lefſe-cauf8' of ſeparation wonld it! have, if that angle ſhould be 
wholly cloſed, and the fuperficies and the tangerit become alf one ? 

Perceive you not that the Proje&ion would do the ſame thing tip- 
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en'irhe ſurface of the Earth, which i aſmuch as to ſay, ic wonld Brengehs by con- 


do juſt nothing atall ? You ſee then the power of trath, which * 
whiteyou ſtrive to oppole it, your own affanfts themſelves uphold 
and defend it: Burin regard that you have retrated this errour, 
bwould be'lothto leave you in that other which you hold, namely, 
that a material Sphere doth not toneh a plain in one ſole point : 
and I coul@ with fome' few hours converſation wich fome perſons 
converſant m' Geometry, might make you a litdle more intelligent 
ok amongſt 
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amongſt thoſe who know nothing thereof. Now to ſhew you how 
great their errour is who lay, that a Sphere v.g. of braſle, doth not 
touch a plain ©.g. of ſteel in one ſole point , Tell me what con- 
ceipt you would entertain of one that ſhould conſtantly aver, thar 
the Sphere is not truly a Sphere. 

S 1 me. I would eſteem him wholly devoid of reaſon. 

Sarv. He is in the ſame caſe who faith that the material Sphere 
doth not touch a plain, alſo material, in one onely point ; for to 
ſay this is the ſame, as to affirm that the Sphere 1s not a Sphere. 
And that this is true, tell me in what it 1s that you conſtitute the 
Sphere to conſiſt, that is, what it is that maketh the Sphere differ 
from all other ſolid bodies. 

S1my. I believe that the eſſence of a Sphere confiſteth in ha- 
ving all the right lines produced from. its centre to the circumte- 
rence, equal. 

S a L v- So that, if thoſe lines ſhould not be equal, there lame 
ſolidity would be no longer a ſphere ? 

S1Me- True. 

SaLtv. Goto; tell me whether you believe that amongſt the 


many lines that may be drawn. between two points, that me be 
more than one righr line onely.. 


SiMe. There can be bat one. 

S a1 v. But yet you underſtand that this onely right line tall 

again of neceflity be the ſhorteſt of them all? 

S1ny. I knowit, and alſo have a demonſtration thereof, pro- 
duced by a great Per ipatetick Philoſopher, and as I take it, if my 
memory do not deceive me, he alledgeth it by way of reprehending 
Archimedes, that ſuppoſeth it as as known, when it _ be demari 
ſtraced. _ 

Sar v. This muſt needs, * 2. great Mechanarichun.- that BE 
how to demonſtrate that which,Arcbimedes neither did, nor could 
demopitrace. And if you, remember his demonſtration, I would 

hear,it : for Lremember very well, that Archimedes in his 
Jun \de Sphers a Colindre, plageth this Propoſition amongſt the 
Poſtulata;; and I verily believe; that he thought it demonſtrated... 


Sinyz. I think I ſhall remember i it, for it is very..caſie' and 
ſhort. 


Salv: The diſgrace of Archimedes ) and the honour of this Pls 

loſopher ſhall be ſo. much the greater. 
S1my. I will deſcribe the Figure of it. Between; the poics 
A and B, [in Fig. 5.] draw the right line A B, and the curve; line 
ACB, of which we will prove the right to be the ſhorter, : and 
the proof i 1s this; take a pointin the curve-line, which let: be C, 
and draw two other lines, A C.and C B, which two lines together, 
are e longer than the fole line A B, for ſo demonſtrateth Exclid. 
But 
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But the curve-line A C B, 1s greater than the two right-lines A C» 
and C B; therefore, a fortiorz, the curve-line A CB, is much 
greater than the right line A B, which was to be demonſtrated. 

S a1 v-. I do not think thatit one ſhould ranſack all rhe Para- 
logilms of the world, there could be found one more commodious 
than this, to give an example of the. moſt folemn fallacy of all 
fallacies, name]y, than that which proveth ignotnm per rgnotins. 

Sine. How lo? 

Sarv. Do you ask me how ſo? The unknown concluſion 
which you delire to prove, 15 it not, that the curved line A C B, 1s 
longer than the right line AB; the middle term which is caken 
for known, 1s that the curve-line A CB, 1s greater than the two 
lines A C and C B, the which are known to be greater than A B; 
Andif it be unknown whether the curve-line be greater than the 
fiogle right-line A B, ſhall ir not be much more unknown whether 
it be greater than the two right lines A C & C B,which are known 
to be greater than the ſole line A B, & yer you aflume it as known ? 

Simye. I do: not yet very well perceive wherein lyerh the fal- 
lacy. 

5 a1 v. As the two right lines are greater than A B, (as may be 
known by Euch:d ) and in as much as the curve line is longer than 
the two right lines A Cand B C, ſhall it not not be much greater 
than the tole righr line A B? | 

.S1my. lt ſhall fo. 

S A L v.: That the curve-line ACB, 1s greater than the right 
line A B, is the concluſion more known than the middle term, 
which 1s, that the ſame curve-lino is greater than the two right- 
lines ACandC . Now when the middle term is leſs known 
thav the concluſion, it is called a proving ignotam per ignotins. 
- But to rcturn'-to our purpoſe, it 15 ſufficient that you know the 
right live to be the ſhortelt of all- the lines that can be drawn be- 
tween two-points. And as to the principal concluſion, you fay, 
that the material ſphere doth not ronch the tphere in one ſole 
point. What then 1s its conta@t ?. oY 

S1my. It ſhall be a part of its ſuperficics. 

'SAr v. And the conta& likewiſe of another {phere equal to the 
hirſt; ſhall be alſo a like particle of its ſuperficies? 

$1 e. There is no reaſon vvhy it ſhould be othervvite. | 

S A Lv. Then the tvvo ſpheres vvhich touch each other, ſhall 
touch vvith the tvyo ſame particles of a ſuperticies;for each of them 
agreeing to one and the ſame plane, they muſt of neceflity agree 
in like manner to cach other. Imagine now that the two ſpheres 
[#n Fig. 6.] whoſe centres are Aand B, do touch one another : 
and ler; their centres be eonjoyned by the right line A B, which 
Paſleth through the contaft. Ir pafſeth thorow the point C, and 


another 
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another point in the contact being taken as D, conjoyn the two 
right lines A D and BD, lo as that they make. the triangle A D B; 
of which the two {ides A D and D B ſhall be equal ro the other one 
AC B, both thole and this containing two ſemidiameters, which 
by the definition of the {phere are all equal : and thus the right 
line A B, drawn between the two ccntres A and B, ſhall not be the 
ſhorteſt of all, the two lines A D and D B being equal to it: which 
by your own conceflion is abſurd. 

S1myp. This demonſtration holdeth in the abſtrated, bur not in 
the material ſpheres. | 

Sarv. Inſtance then wherein the fallacy of my argument con- 
ſiſteth, if as you lay it is not concluding 1a the material ſpheres, but 
holdeth good in the immaterial and abſtracted. 

S1My. The material ſpheres are ſubje& ro many accidents, 
which the immaterial are free from. And becaufe it cannot be, 
that a ſphere of metal paſſing along a plane, its own weight ſhould 
not ſo deprels it, as that the plain ſhould yield ſomewhat, or that 
the ſphere it ſelf ſhould not in the conta&t admit of ſome imprefli- 
on. Moreover, it is very hard for that plane to be perfe&, if for 
nothing elſe, yet ar leaſt for that its matter is porous : and per- 
haps it will be no leſs difficult to find a ſphere {fo perfet, as that 
it hath all the lines from the centre to the {uperticies, cxaQly 
equal. i] 

"5 a1lv. I very readily grant you all this that you have ſaid ; but 
itis very much beſide our purpole : for whilſt you go about to 
ſhew me that a material ſphere toucheth not a material plane. in 
one point alone, you make uſe of a ſphere that is not a ſphere, and 
of a plane that is not a plane; for that, according to what you 
ſay, either theſe things cannot be found in the world, ot if they 
may be found, they are ſpoiled in applying them to work the efted: 
It had been therefore a leis evil, for you to have granted the con- 
cluſion, bur conditionally, to wit, that if there could be made of 
matter a ſphere anda plane that were and could continue perfed, 


they would touch in one ſole point, and then to have denied that 
any ſuch could be made. | | 


Sine. I believe that the propoſition of Philoſophers is to be 
underſtood in this ſenſe ; for it is not to be doubted, but that the 
umperfection of the matter , maketh the matters taken in con- 
crete, to diſagree with thoſe taken in abſtraft. - 


Sarv. What, do they not agree ? Why, that which you your 
lelt {ay at'this inſtant, proverh that they punRually agree. 
Sine. How can that be ? 7 
SaLiv. Do you not ſay, that through the imperteQion of the 
matter, that body which ought to be perfe&ly ſpherical, and that 
plane which ought to be perfectly level , do not prove to " the 
| ame 
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ſame in concrete, as they are imagined to be in abſtract ? 

S,ne. This I do afhrm. 

$arv. Then when ever in concrete you do apply a material Sphere 
to a material-plane, youapply an imperfect Sphere to an imperfett 
plane, & theſe you ſay do not touch only in one point. But I muſt, 
tell you, that even in abſtract an imgaterial Sphere, that is, not a 
perfe& Sphere, may touch an immaterial plane, that is, not a per= 
fe&t plane, not 1n one point; but with part of its ſuperficics,{o that 
hitherto that which falleth out in concrete, doth in like manner 
hold true inabſtra&. And it would be a new thing that the com- 
putations and rates made in abſtra& numbers , ſhould not after- 
wards anſwer to the Coines of Gold and Silver, and to the mer- 
chandizes in concrete. But do you know Simplicius, how this 
commeth to paſſe ? Like as to make that the computations agree 
with the Sugars, the Silks, the Wools , it is neceſſary that the 
accomprant reckon his tares of cheſts, bags, and ſuch other things: 
So when the Geometricall Philoſopher would obſerve in concrete 
the effects demonſtrated in abſtra, he muſt defalke the impedi- 
ments of the matter, and if he know how to do that, I do aflure 
you, the things ſhall jump no lefſe exactly , than Arithmetical 
computations. The errours therefore lyeth neither in abſtraR, nor 
in concrete, nor in Geometry, nor in Phyſicks, but in the Calcula- 
tor, that knoweth not how to adjuſt his accompts. Therefore if 
you had a perfe& Sphere and plane, though they were material, 
you need not doubt but that they would touch onely in one point. 


And if ſuch a Sphere was and is impoſlible to be procured, it was 


much beſides the purpoſe to ſay, Quod Sphera enea non tangit in 
punGio. Furthermore, if I grant you Szmplicins, that in matrer a 
figure cannot be procured that is perfe&ly ſpherical, or perfe&ly 
level: Do: you think there may be had two materiall bodies, 
whole ſuperficies in ſome part, and in ſome fort are incurvated as 
irregularly as can be defired ? 

Simpy. Of theſe I believe that there is. no want. | 

SAL v. If ſuch there be, then they alſo will touch in one ſole 


' point ; for this conta& in but one point alone is not the ſole and 


peculiar priviledge of the perfe& Sphere and perfe& plane. Nay, he 
that ſhould proſecute this point with more ſubtil contemplations 
would finde that it is much harder to procure two bodies that 
rouch with part of their (nperſicies, than with one point onely. 
For it two ſuperficics be required to combine well together, it is 
neceſſary Either, that they be both exaRly plane, or that if one be 
convex, the other be concave; but in ſuch a manner concave, 
that the concavity do exaRtly anſwer to the convexity of the other: 
the which conditions are much harder to be found, in regard of 


their roo narrow determination, than thoſe others, which in their 
caſuall latitude are infinite. Aa S IMP. 
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S;Mp. You believe then, that two ſtones, or two Pieces of 1: 
ron taken at chance, and put together, dofor the moſt part*touch 
11 one {ole point ? 

Salv. Incalſual encounters, I do nor think they do; as well 
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yet more worthy of our conſideration is, that within the ſclf-ſame 
| _-  1ncavity 
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zncavity one may form Spheres of ſeveral magnitudes. But what 
is required to the making of an Horſe, or ias you ſay) of a Grals- 
hopper, I leave to you ro judge, who know that there are but few 
ſtatuaries in the world able to undertake ſnch a, piece of work. 
AndI1 thiok that herein Simplicius will not difſent from me. 

S1m yp. I know not whether Ido art all diſſent from you ; my 
opinion is this, that none «| the afore-named figures can be per- 
fealy obteined 3 but for the approaching as neec as is poſſible to 
the moſt perfe& degree, I believe that it is incomparably more ca- 
fie to reduce the Solid into a Spherical figure, than into the ſhape 
of an Horſe, or Graflc-hopper ? 

Sacs. And this greater difficulty , wherein think you doth it 
depend ? | 

Sim y. Like as the great facility in forming the Sphere ariſeth 
from its abſolute ſimplicity and uniformity fo the great-irregu- 
larity rendereth the conſtruQtion of all other figmes difficult. 

Sas kr. Therefore the irregularity being the cauſe of the diffi- 
culty, than the figure of a ſtone broken with an hammer b 
chance; ſhall be one of the figures that are difficult to be introdu- 
ced, it being perhaps more irregular than that of the horſe ? 

S1ne. So it ſhould be. 

Sas k- But tell me ; that figure what ever it is which the ſtone 
hath, hath it the ſame in perfeQion, or no ? 

S1ny. Whatit hath, it hath ſo perfeQly, that nothing can be 
more exact. 

SaGr Then, if of figures that are irregular, and conſequent- 
el hard to be procured, there are yet infinice which are moſt per- 
etly obteined , with what reaſon can it be ſaid, that the moſt 
ſimple, and conſequently the moſt eafic of all, is impoſlible to be 
procured? _ 

Sar v. Gentlemen, with your favour, I may ſay that we have 
{allied out into a diſpute not much more worth than the wool of a 
goat 3 and whereas our argumentations ſhould continually be con- 
verſant about ſerious and weighty points, we conſume our time in 
frivolous and impertinent wranglings. Let us call to minde, I pray 
you, that the ſearch of the worlds conſtitution, is one of the grea- 
teſt and nobleſt Problems that are in nature ; and ſo much the 
greater, inaſmuch as it is dire&ed to the reſolving of that other ; 
to wit, of the caule of the Seas cbbing and flowing, enquired in- 
to by all the famous men, that have hitherto been 1n the world, 
and poſlibly found out by none of them. Therefore if we have 
nothing more remaining for the full confutation of the argument 
taken from the Earths wertigo, which was the laſt, alledged to 
prove its immobilicy upon its own centre, let us paſle to the ex- 
amnination of thoſe things that are alledged for, and againſt the 
Annual Motion. Aa 2 SAGR» 
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SaGk. [ would not nave you, Salviatrs, mealure our wits by 
the ſcale of yours : you, who ule to be continually buſied about 
the ſublimeſt conremplarions, eſteem thoſe notioas frivolous and 
below you, which we think matters worthy of our protoundeſt 
thoughts : yet ſometimes for our ſatisfaftion do nor diſdain to 
ſtoop ſo low as to give way a little ro our curiolity. As to the 
refutation of the laſt argument; taken from the extruſions of the 
diurnal vertigo, far leſs than what hath been iaid, would have 
given me ſatisfaGtion : and yet the things ſupertluouſly ipoken, 
ſeemed to me ſo ingenious, that they have been ſo far from wea- 
rying my fancy, as that they have, by reaſon of their novelty, en- 
tertained me all along with fo great delight, thar I know not how 
to deſire greater . : Therefore, if you have any other ſpeculation 
to add, produce it, for I, as to my own particular, ſhall gladly 
hearken to it. 

SaLlv. I have always taken great delight in thoſe things which 
I have had the fortune to diſcover, and next to-thar, which is my 
chief content, 1 find great pleaſure in imparting them to ſome 
friends, that apprehendeth and ſcemeth to like them : Now, 1a re- 
gard you are one of thele, ſlacking a little the reins of my ambj- 
tion, which is much pleaſed when 1 ſhew my ſelf more perſpi- 
cacious, than ſome other rhat hath the reputation of a ſharp 
ſight, I will for a full and true meaſure of the paſt diſpute, pro- 
duce another fallacy of the Se&ators of Ptolomey and Ariflate 
which I take from the argument alledged. 

S a 6k. Sec how greedily I wait to hear it. 

Sar v. We have hitherto over-paſſed, and granted to Ptolomey, 
as an effe&t indubitable; that the extruGion of the ſtone proceed- 
ing from the velocity of the wheel turn'd round upon its centre, 
the cauſe of the ſaid extrulion encreaſeth in proportion, as the ye- 
locity of the wertigo (or whirling ) is augmented : from whence 
it was inferred, that the velocity of the Earth's vertigo being 
very much greater than that of any machin whatſoever, that we 
can make to turn round artificjally ; the extruſion of ſtones, of 
animals, &c. would conſequently be far more violeat. Now, ] 
obſerve that there is a great fallacy in this diſcourſe, in. thar we dy 
compare thele velocities indifferently and abſolutely to one ano- 
ther. Ir's true, that if I compare:the velocities of the ſame wheel, 
or of two wheels equal to each other, that which ſhall be more 
iwittly turn'd round , ſhall extryde the ſtone with greater yio- 
lence ; and the velocity encreafing, the cauſe of the, projettion 
ſhall likewiſe encreale : but whey the velocity is augmented, - not 
by encreaſing the velocity in the ſame wheel, which would be by 
cauſing 1t to make a greater number of revolutions in equal times; 
but by encreafing the diameter, and making the wheel greater, ſo 
as that the converſion taking up the ſame time in the leſſer wheel, 

as 
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as in the greater, the velocity is greater onely in the bigger wheel, 

for that ics circumference 1s bigger ; there 1s no man that thinketh 

that the caule of the extruſion 1a the great wheel will encreafſe ac- 

cording to the proportion of the velocity of its circumference; to 

the velocity of the circumference of the other lcfler wheel; for that 
this i3 moſt falſe, as by a moſt expeditious experiment I ſhall thus 
groſly declare : We may fling a ſtone with a ſtick of a yard long, 
farther than we can do with a ſtick (ix yards long, though 
the motion of the end ot the long ſtick, thar is of the ſtone placed 
in the ſlit thereof, were more than double as (wift as the mo- 
tion of the end of the other ſhorter ſtick, as it would be if 
the velocities were {uch that the lefler ſtick ſhould rurn thrice 
round in the time whilſt the greater is making one onely con- 
verſton- | 

SAaG rk This which you tell me, Salwviatys, muſt, 1 ſee, needs 
ſucceed in this very manner 3 but I do not lo readily apprehend 
the caule why equal velocities thould not operate equally in. 
extruding projects, but thar of the lefſer wheel much more than 
the other of the greater wheel 3 therefore 1 intreat you to tell me 
how this cometh to pals? 

S1Mye. Herein, Sagredzs, you ſeem to differ muck from your 
{elf, for that you were wont to penetrate all things in an inſtant, 
and now you bave overlook d a fallacy couched in the experiment 
of the ſtick, which I my ſelf have been able to diſcover : and this 
15 the different manner of operating, in making the projection one 
while with the ſhort (ling aud another while with the long one , 
for if you will have the ſtone fly our of the lit, you need not con- 
tinue acts motion umtormly, bur at luch time as it is at the {wifteſt, 
you are:to ſtay your arm, and ſtop rhe velocity of the ſtick, where- 
apge the ftane/which was in 4ts ſwifteſt motion, flyeth out, and 
moveth with wnpetuoljty .: : buc now that ſtop cannot be made in 
the great ſtick, which by reaſon of its length-and flexibility, doth 
not entirely obey the check of the arm, (bat continuerth to accom- 
pany the one for ſome ſpace, and hojdeth it 1n with ſo much leſs 
force, and not as if you bad with a Riff ling; ſent it going with a 
gzerk : fort both the ſticks.or flings ſhould be.check'd by-one and 
the ſame obſtacle, I do believe they would fly alwell oat of the 
= as out..of the other, howbeic their. motions were: equally 
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Sack With the permiſſion of Salviatxs, I will anſwer ſome- 
thing to_Simpliczvs, in regard he bath addreſfed himfelf tro me 3 
and 1 ſay, that in .his diſcourſe | there | is ſomewhat good 
and Jomewhat bad + gaod ,:, becauſe it is almoſt all true ; 
bad, becabſc it doth not agree with our caſe : Truth is, that when 
that which. carcieth the ſtones with velocity, ſhall meet with a 
check 


19% 


The cauſe of the 


projettina incr eaſ- 


eth not according 
toth: proportion of 
the velocity, Ins 
Creaſed by making 


the wheel bjrger. 


Gran'i ig the di- 
urnal vertigo of 
the Earth, & that 
by ſome ſudden ſtop 
or obſtacle it were 
arreſted, houſes , 
mountains them- 
ſetver, and perhaps 
the whole Globe 
would be ſhaken n 


paecer, 


CG. Garit=us, his Sy3me. 


check that is immoveable, they ſhall fly out with great impetuo- 
fity : the ſame effe& fo:lowing in that cale, which we ſee dayly 
to fall out in a boat that running a [wift courle, runs a-ground, or 
meets with ſome ſudden ſtop, tor all thole in the boat, being ſur- 
prized, ſtumble forwards, and fall towards the part whither the 
boat ſteered. And in cale the Earth ſhould meet with ſuch a 
check, as ſhould be able to reſiſt and arreſt its vertigo, then indeed 
I do believe that not onely beaſts, buildings and cities, but moun- 
tains, lakes and (eas would overturn, and the globe it felt would 
go near to ſhake in pieces; but nothing of all this concerns our 
preſent purpoſe, for we ſpeak of what may follow to the motion 
of the Earth, it being turn'd round uniformly, and quietly about 
its own centre» howbeit with a great velocity. That likewiſe 
which you ſay of the (lings, is true jn part; but was not alledged 
by Salviatus, as a thing that panQually agreed with the matter 
whereof we treat, but onely, as an example, for fo in grols it may 
prompt us in the more accurate conſideration of that point, whe. 
ther , the velocity increaſing at any rate, the caule of the proje- 
Qion doth increaſe at the ſame rate : fo that v. g. if a wheel of 
ten yards diameter, moving in ſuch a manner that a point of its 
circumference will paſs an hundred yards in a minute of an hour, 
and fo hath an impets able to extrude a ſtone, that ſame impetus 
ſhall be increaſed an hundred thouſand times in a wheel of a million 
of yards diameter; the which Salviatxs denieth, andI incline to his 
opinion ; but not knowing the reaſon thereof, I have requeſted it 
of him, and ſtand impatiently expeCting it. 

Sarv. Lam ready to give you the beſt ſatisfation , that my 
abilities will give leave : And though in my firſt diſcourſe you 
thought that 1 had enquircd into things eſtranged from our pur- 
pole , yet nevertheleſle I believe that in the 1equel of the diſpute, 
you will find that they do not prove fo. Therefore let Sagredis 
tell me wherein he hath obſerved that the reſiſtance of any move- 
able to motion doth conſiſt. "*4 

SAaG8. I (ce not for the preſent that the moveable hath any 
internal refiſtance to motion, unlefle it be its natural inclination 
and propenſion to the contrary motion , as in grave bodies , that 
have a propenfion to the motion downwards , the refiſtance is to 
the motion upwards ; and I faid an internal reſiſtance, becaufe 
of this, I think, it is you intend to ſpeak , and not of the external 


reſiſtances , which are many and accidental. | 


Sar yv. Ir is that indeed I mean, and your nimbleneſſe of wit 
hath been too hard for my craftineſſe , bur if I have been too 
ſhort in asking the queſtion, I doubt whether Sagredus hath been 
full enough in his anſwer to ſatisfie the demand ; and* whether _ 
there be not in the moveable, beſides the natural inclination to the 
contrary 
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contrary term , another intrinſick and-natural quality ,- which ma- 
keth it averſe to-motion. Therefore tell me again ; do you- not 
think char the inclination v. g. of'grave bodies to move*down- 
wards, is cqual to the reliſtance of the ſame to the motion of -pro- 
jzedion upwards ? | 

SaGcn. I believe that it is exaGtly the ſame. *And for chis reaſon 
1 fee that two equal weights being put into a ballance ,- chey do 
MNtand ſtill in equilibrium , the gravity of the 'one ref ſing-1 ts bc- 
ing raiſed by the, gravity -wherewith the other prefling down- 
wards would raiſe 1t. 
Sarv. Very well; fo that if- you-would have one raiſe up the 
other , you tnuſt encreaſe the 'weight of that which deprefleth , 
or leffer the weight of the other. Bur if the reſjitance to aftehd- 
ing motion citnſjlt oncly in gravity , how cometh it to paſſe , that 
in ballances 'of unequal arms , towit in the *Stiliard , a weight 
ſometimes of an hundred pounds , with its *preflion downwards, 
doth not ſuffice co raiſe up on of four pounds ; that ſhall connrer- 
offe *with it ,' day this of four , * deſcending ſhall raiſe-up'that 
of 'ar huridred; for ſuch is'the eff&& of the pendant weight apon 
the weight which vve'vyould vveigh ? If the refiſtance to motion 
tefideth ofiely iri the pp , hovvcanthe'arm with its vveight of 
'fodr potinds'bnely , reſiſt the vveighrbf a/ſack of -wool,- or bale-of 


fk, Fit ſhall be eighrhundred , br a'thouſand: vveight ;: yea 
tote: Hovy canit overcome the Citk 'vyitlr its moment ,' andraiſe 
ic up, ?? It itibſt therefore betotifelt S#gredvs , that here it raktth 
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Sacr. But do you think that the velocity doth fully make 
ood the gravity ? that 1s, that the moment and force of a moye. 
able of v. g. four pounds weight, is as great as that of one of an 
hundred weight, whenſoever that the firſt hath an hundred degrees 
of velocity, and the later but tour onely ? VEL 'S 
Sar v. Yes doubtleſs, as I am able by many experiments to 
demonſtrate : bur for the preſent, let this onely of the ſtiliard 
ſuffice : in which you ſee that the light end of the beam is then 
able to ſuſtain and equilibrate the great Wool-ſack, when its di- 
ſtance from the centre, upon which the ſtiliard reſteth and turn. 
eth, ſhall ſo much exceed the leſſer diſtance, by how much the ab. 
ſolute gravity of the Wool-lack exceedeth rhart of the pendent 


weight. And we ſce nothing that can cauſe this inſufticiencie in 


the great ſack of Wool, to raiſe with its weight the pendent 
weight ſo much lels grave, ſave the dilparity of the motions. which 
the one and the other ſhould make, whilſt that the Wool-ſack by 
deſcending but one inch onely, will raiſe the pendent weight an 
hundred inches : (ſuppoſing that the ſack did weigh an hundred 
times as much, and that the diſtance of the ſmall weight from the 
centre of the beam were an hundred times greater, than the di- 
ſtance between the ſaid centre and the point of the ſacks ſuſpenſi- 
on.) And again, the pendent weight its moving the ſpace of an 
hundred inches, in the time thar the {ack moveth but one inch 
onely, is the ſame as to ſay, that the velocity of the motion of the 
little pendent weight, is an hundred times greater than the velo- 
city of the motion of the ſack. Now fix it in your belief, as a 
true and manifeſt axiom, that the refiſtance which proceederh from 
the velocity of motion, compenſateth that which dependeth on 
the gravity of another moveable : So that conſequently, a move- 
able of one pound, that moveth with an hundred degrees of ve- 
locity, doth as much reſiſt all obſtrugion, as another moveable 
of an hundred weight, whoſe velocity is but one degree onely. 
And two equal moveables will equally refiſt their being moved, 
if that they ſhall be moved with equal velocity : but it one bc 
to be moyed more {wiftly than the other, it ſhall make greater re- 
{iſtance, according to the greater velocity that ſhall be conferred 
on it. Theſe things being premiſed, ler us procced to the expla- 
nation of our Problem ; and for the berter underſtanding of 
things, let us make a ſhort Scheme thereof. Let two unequal 
wheels be deſcribed about this centre A, | in Fig. 7.] and let the 
circumference of the leſſer be B G, and of the greater C E H, and 
let the ſemidiameter A B C, be perpendicular to the Horizon; and 
by the points B and C, let us draw the right lined Tangents BF 
and CD; andin the arches BG and CE, take two equal parts 
BGand C E: andlet the two wheels be ſuppoſed to be turn'd 


round 
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round upon their centres with equal velocities, {o as that two mo- 
veables, which {uppole for example to be two ſtones placed in the 
points B and C, come to be carried along the circumferences B G 
and C E, with equal velocities ; fo that in the ſame time that the 
ſtone B ſhall have run the arch B G, the ſtone C will have paſt the 
arch C E. I lay now, that the whirl or vertzgo of the leſſer wheel 
is much more potent to make the projzeQtion of the ſtone B, than 
the vertigo of the bigger wheel to make that of the ſtone C. 
Therefore the projeGion, as we have already declared, being to be 
made along the tangent, when the ſtones B and C are to ſeparate 
from theic wheel”, and to begin the motion of proje&ion from the 
points Band C, then ſhall chey be extruded by the impetzs. con- 
ceived from the vertigo by (or along) the tangents B F and CD. 
The two ſtones therefore have equal impetuolities of running a= 
long the tangents B F and C D, and would run along the ſame, if 
they were not turnd aſide by ſome other force : is it not fo Sa- 
gredus ? 

Sacs. In my opinion the bulineſſe is as you ſay. 

SaLiv. But what force, think you, ſhould that be which averts 
che ſtones from moving by the tangents, along which they are cer- 
tainly driven by the impets of the vertigo. | | 

SaG 8. It 1s either their own gravity, or elſe ſome glutinous 
matter that hoJdeth them faſt and cloſe to the wheels. 

Sar yv. But for the diverting of a moveable from the motion 
to which nature inciteth it, 15 there not required greater or leſſer 
force, according as the deviation is intended to be greater or leſ- 
ſer? that is, according as the {aid moveable in its deviation hath a 
greater or lef{cr {pace to moye 1n the ſame time ? 

SaGx. Yes certainly : for it was concluded even now, that to 
make a moveable to move ; th: movent vertue muſt be increaſed 
in proportion to the velocity wherewith it is ro move. 

S aL v. Now conlider, that for the deviating the ſtone upon 
the lefle wheel from the motion of projetion, which 1t would 
make by the tangent B F, and forthe holding of it faſt to the 
wheel, it is required, that its own gravity draw it back the whole 
length of the {ecant F G, or of the perpendicular raiſed from the 
poiat G;.to the line BF, whereas in the greater wheel the retraQti- 
on -need) to, be no more than the ſecant D E , or the perpendicu- 
lar let fall from the tangent D C to the point E, lefſe by much 
than F G, and alwayes leſſer and lefler according as the wheel is 
made bigger. And foralmuch as theſe retraftions (as I may call 
them) are required to be made in equal times, that is, whil'ſt the 
wheels paſle the two equal arches B G and CE, that of the ſtone 
B, that is, the retraction F G ought to be more ſwift than the 0- 
ther DZ# ; and therefore much greater force will be required for 
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holding faſt the ſtone B to its little wheel, than for the holding 
the ſtone C to its great one, which is as much as to ſay, that ſuch 
a {mall thing will impede the extruſion in the great wheel, as will 
not at all hinder it in the little one. It is manifeſt therefore that 
the more the wheel augmenteth, the more the cauſe of the pro- 
jection dimimheth- 

SaGcr. From this which I now underſtand, by help of your mi- 
nute diſſertation, I am induced to think, that 1 am able ro ſarisfie 
my judgment in a very few words. For equal impetzs being im- 
preſſed on both the ſtones that move along the tangents, by the 
equal velocity of th: two wheels, we ſee the great circumference, 
by means of its {ma | deviation from the tangent, to go ſeconding, 
as it were, andin a fair way retraining 1n the ſtone the apperite, if 
I may ſo ſay, of ſeparating from the circumference ; ſo that any 
ſmall retention, either of its own inclination, or of ſome glutina- 
tion ſufficeth to hold it faſt tro the wheel. Which, again, 1s not a- 
ble to work the like effect in the lirtle whee], which but little pro- 
ſecuting the direGion of the tangent, ſeeketh with roo much ca- 
gerneſle to hold faſt the ſtone 3 and the reſtriction and glumination 
not being ſtronger than that which ho]deth the other ſtone faſt to 
the greater wheel, it * breaks loole, and runneth along the tan- 
gent. Therefore I do not only finde that all thoſe have erred, 
who have believed the cauſe of the projefion to increaſe accor- 
ding to the augmentation of ithe vertigo s velocity z but I am 
further thinking, that rhe projection diminiſhing 1n the inlarging of 
the wheel, {o long a+ the ſame velocity is reteined in thoſe wheels ; 
it may poſſibly be true, that he that would make the great wheel 
extrude things like the little one, would be forced to increaſe 
them'as much in velocity, as they increaſe in diameter, which he 
might do, by making them to finiſh their converſions in equal 
times 3 and thus we may conclude, that the Earths revolution or 


_ wertigo would be no/more able to extrude ſtones, than any little 


wheel that goeth ſo flowly,as that it maketh but one turn in twen- 
ey fourhours. hs 


SaLrv. We willenquire no further into this point for the pre- 


' ſent : let it ſuffice that we have abundantly (if I deceive not my 


ſelf ) demonſtrated the invalidity of the argument, which at firſt 
ſight {cemed very concluding, and was ſo held by very famaus 
men : andI ſhall think my time and words well beſtowed, it [ 
have but gained ſome belief in the opinion of S:implicizs, I will 
not ſay of the Earths mobility, but only that the opinion of thoſe 
that believe it, 1s not ſo ridiculous and fond, as the rout of vul-ar 
Philoſophers eſteem it. 
* Simpy. The an{wers hitherto produced againſt the arguments 
brought againſt this Diurnal Revolution of the Earth taken from 
= grave 
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grave bodicstalling from the top of a Tower, and from proje- 
Gions made perpendicularly upwards, or according to any inclina” 
tion ſidewayc3 rowards the Eaſt, Weſt, North, South, &c. have 
ſomewhat abared in me the antiquated incredulity I had conceived 
againſt that opinion : but other greater doubrs run in my mind 
at this very inſtant, which I know not in the leaſt how to free my 
ſelf of, and haply you your {elf will not be able to reſolve them; 
nay ,its poſlible you may not have heard them, for they are very 
modern. And thele are the objections of two Authours, rhat ex 
profeſſo write againſt Copernicus. Some of which are read in a 
liecle Tra of natural concluſions ; The reſt are by a great both 
Philolopher and Marhemartician, inſerted in a Treatiſe which he 
hath written in favour of Ar:$totle, and his opinion touching the 
inalcerability of rhe Heavens, where he proveth, that not onely 
the Comets, bur allo the new ſtars, namely, that anno 1572. in 
Caſſropeia, and that anuo 1604. in Sagittarizs were not above the 
Spheres of the Planets , but abſolutcly beneath the concave of 
the Moon in the Elementary Sphere, and this he demonſtrateth a- 
gainſt Tycho, Kepler, and many other Aſtronomical Obſervators, 
and beatcth them at their own weapon; to wit, the Dofrine of 
Pacallaxcs. If you like thereof, I will give you the reaſons of 
both thele Authours, for I have read them more than once, 
with atrention ; and you may examine their ſtrength, and give 
your opinion thereon. 

SaLv- Inregard that our principal end is. to bring upon -the 
Rage, and to Contider what ever hath been ſaid for, or againſt the 
rwo Syſtemes, Prolomarck , and Copernican, it is not good to omit 
any thing that hath been written on this ſubjeR. - Hh) 
'$1ne. will begin therefore with the obje&ions which I finde 
in the Treatiſe of Concluſions, and afterwards proceed to the 
reſt. In'the firſt place chen, he beſtoweth much paines in: calcu- 
latiovg exactly how many miles an hour a point of the terreſtrial 
Globe {ituate'under the EquinoGial, goeth, and how many miles 
are paſt by other points ſituate in other parallels: and not bein 
conrent with finding out ſuch motions in horary times, he findeth 
ther alfo tt -a' minute of an hour ; and not contenting himſelf 
with a minute; he findes them alſo'in a ſecond minute; yea more, 
he goeth 'oir' ro- ſhew plainly, how many miles a Cannon bullet 
would go iy the fame” time, being placed in the concave of the Lu- 
nar Orb/1{tippoſfing it alſo as big as Copernicxs himſelf repreſenteth 
9 to'takeawayall ſubcerfuges from his adverſary. And having 
mzde this moſt ingenious and exquiſite ſupputation, he ſheweth, 
that a grave body talling from thence above would conſume more 
than fix dayes in attaining to rhe centre of the Earth, to which all 
grave bodies naturally move. Now if *by the abſolute Divine 

Bb 2 Power 


Other objeRions 
of two modern Au- 
thors ag ainit Co- 
pernicus, 


The firſs obje- 
Aion of the mc- 
dern eAmuthor of 
the little trat of 
Concluſions, 


oF Cannon bal- 
let would ſpend 
more than ſix days 
in falling from the 
Concave of the 
AMoon to the cen 
tre 'of the Earth, 
according to the 0- 
pinton of that mo» 
dern Author of the 
Concluhons. 


"A © *%* .£ 
=. —_ PR—_ - 
2 ER - —— 


—— 


-— aa © :- G #4. 
_—Y 4 


p_— 


= 
— Tun bo 
— -——_ = —_—_— 
Om —_— CO h_ — 


= _— 


196 


G. Garitzxus, hi Syſeme. 


Power, or by lome Angel, a very great Cannon bullet were carr. 
cd up thither, and placed in our Zenith or vertical point, and from 
thence ler go atIjverty, 1t 1511 his, and allo in my opinion, a moſt 
incredible thing that it, in deſcending downwards, ſhould all the 
way maintain 1t {elf in our vertical line, continuing to turn round 
with the Earth, about its centre, tor ſo many dayes, deſcribin 
under the Equinocial a Spiral line in the plain of the great circle 
it ſe}f : and under other Parallels, Spiral lines about Cones, and 
under the Poles falling by a ſimple right line. He, in the next 
place, ſtabliſheth and confirmeth this great improbability by pre. 
ving, in the way of interrogations, many difficulties impoſlible tg 
be removed by the followers of Copernic#s ; and they are, if 1 dg 
well remember----- ; 

Sarv. Take up alittle, good Simplicivs, and do not load me 
with ſo many novelties at once : I have but a bad memory, and 
therefore 1 muſt nor go too faſt. And in regard it cometh into 
my minde,thatI once undertook to calculate how long time ſuch a 
grave body falling from the concave of the Mocn, would be in 
paſſing to the centre of the Earth, and that I think I remember 
that the time would not be {o long; it would be fit that you ſhew 
us by what rule this Author made his calculation. 

Sine. He hathdone it by proving his intent a fortiorz, a ſuffi 
cient advantage for his adverſaries, ſuppoſing that the velocity of 
the body falling along the vertical line, towards the centre of the 
Earth, were equal to the velocity of its circular motion, which it 
made 1n the grand circle of the concave of the Lunar Orh. 
Which by equation would come to paſſe in an hour, twelye thoy- 
fand fix hundred German miles , a thing which indeed ſavoury of 
impoſlibility : Yet nevertheleſſe, to ſhew his abundant caution, 
and to give all advantages to his adverſaries, he ſuppgſeth it for 
true, and concludeth, that the time of the fall ought however to 
be more than ſix dayes. 

Satv. And 1s this the ſum of his method ? And doth he by 
this demonſtration prove the time of the fall to be above fix 
dayes ? wo 3s # 

- $46. Me thinks that he hath behaved himſelf too modeſtly, 
for that having it in the power of his will to give what. velocity he 
pleaſed to ſuch a defcending body, and might alwell haye, made it 
fix moneths, nay, ſix years 1n falling to the Earth, .he as, content 
with {ix dayes. But, good Salviatxs, ſharpen my appetite, a lit 
tle, by tclling me in what manner you made your compytation,; 
regard you fay, that you have heretofore caſt it up : for I am con: 
dear that if the queſtion had not required (ome, ingenuity, 


working it, you would never have applied your mide unto 
rt. " : 


Þ £3: 
Salv, 


Diatocus IT, 

$41.v. It 13 not enough, Sagredas, that the ſubje&ts be noble 
and great, bur the buſinefle conſiſts in handling it nobly. And 
who knowerth not, that in the difſeftion of che members of 
a beaſt, there may be dilcovercd intinite wonders of provident 
and prudent Nature; and yet for one, that the Anatomiſt diſ- 
{e&s, the butcher curs up a thouſand, Thus I > who am now 
ſecking how to {atisfie your demand,cannot tell with which of the 
two ſhapes I had beſt to appear on the Stage 3 bur yet, taking 
heart from the example of Simplicizs, his Authour, I will, with- 
out more delays, give you an account (if I have not forgot) how 
I procceded. But before go any further, I muſt not omit to tell 
you, that I much fear that Simplicivs hath not faithfully related 
the manner how this his Authour found, that the Cannon bul- 
let in coming from the concave of the Moon to the centre of the 
Earth, would ſpend more than fix dayes: for if he had ſuppo- 
ſed that its velocity .in deſcending was equal to that of the 
concave ( as Simplicins faith he doth ſuppole) he would have 
ſhewa himſelf ignorant of the firſt, and more fumple principles 
of Geometry ; yea, 1 admire that Simplicius, in admitting the 
ſuppoſition which he ſpeaketh of, doth not ſee the monſtrous ab- 
{urdity rhat 1s couched in it. | 

S1nye. Its poſſible that I may have erred in relating it ; but 
that I ſee any fallacy in it, I am ſure is not true. 

Sa Lv. Perhaps I did not rightly apprehend that which you 
ſazd, Doyou not ſay , that this Authour maketh the velocity 
of the bullet in deſcending equall to that which it had in tur- 
ning round., being in-the concaye of the Moon , and that com- 
ming down with the ſame velocity, it would reach to the centre 
in {1x dayese Re 4 
- $1tme. So,as I thizk,;he wriiteth. 

Sarv. And donot you perceive a ſhametull errour therein ? 
Bur queſiioalefſe you difſemble it : | For it cannot be, but thac 
you ſhould know that the ſemidiameter of the Circle is lefle than 


the fixth-part of the circumference ; and that conſequently, the 


time 1n which the moveable ſhall paſſe the {emidiameter, ſhall be 
lefle than the ſixth part of the .time; in which , being moved 
with the ſame. velocity, it would paſſe the circumference; and 
that therefore the bullet deſccnding with the velocity, where- 
with it moved in the concave, will arrive in lefſe than four hours 
at the centre, ſuppoſing that in the concave one ' revolution 
ſhould be conſummate in twenty: four hours, as he muſt of ne« 
ceflity haveſuppoſed it, for to keep it all the way in the fame 
vertical linc. I | 

S1nvy.. Now I thorowly perceive the miſtake : but yet I 
- would not lay it upon him undeſeryedly, for it's poſſible that TI 
may 
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may have erred in rehearſing his Argument, and to avoid running 
into the ſame miſtakes for rhe future, I coald wiſh I had his 
Book; andif you had any body to ſend for ir, I would take it 
for a great favour. 

SaG Kr You ſhall not want a Lacquey that will runne for it 
with all ſpeed : and he ſhall do it preſently, withour loling any 
rime 3 in the mean time Salviatus may pleale to oblige us with his 
computation. 

Sime- If he go, he ſhall finde it lie open upon my Desk, 
together with - that of the other Author, who alſo argueth a- 
gainſt Copernicus. 

Sack. We will make him bring that alſo for the more cer- 
rainty : and in the interim Salviatus ſhall make his calculacion : I 
have diſpatch't away a meflenger. 

S al v. Aboveallthings it muſt be conſidered, that the motion 
of deſcending grave bodies is not uniform, but departing from 
reſt they go continually accelerating : An efte& known and ob- 
{erved by/all men, unlefle it be by the forementioned modern Au- 
thour, who not ipeaking of acceleration, maketh it even and u- 
niforme. But this general notion 1s of no avail, if it be not known 
according to what proportion this increaſe of velocity is made ; a 
concluſion that hath been unul our tumes unknown to all Philoſo- 
phers; and was firſt found out & demonſtrated by the * Academick, 
our common friend, who ia {ome of his * writings not yer. publiſh- 
cd, but in- famiharity ſhewn to 'me, and ſome others of his ac- 
quaintance he-proveth, how that'the acceleration of the right mo- 
tion of gtave bodies, is made-according to the numbers uneven 
begionin@ ab #n:tate, that is, any number of equal times being aſ- 
ſigned, if in the firſt time the moveable departing from. reſt ſhall 
have paſſed tuch a certain ſpace, as for example, an ell, in the ſe- 
cond time it ſhall have paſſed three ells, in the third five, in the 
tourth (even; and fo progreſlively, according to the following odd 
numbers ; -which inſhort is the ſame, as if- 1 ſhould ſay, that the 
{paces paſſed by the moveable departing from its reſt,-;are unto 
each other /in proportion double to the proportion of, the times, 
in ' which: thole {paces' are meaſured ; or we will ſay; :that the 
{paces paffed 'are to'cach other ,' as the {ſquares of. their tines, 

S a6 x. This 15 tfuly admirable-: and do you lay that there is 
a Mathematical demonſtration for it ? | 

Sa iv. Yes, purely\Mathemartical; and not. onely for this, but 
for many other very admirable paſſions, pertaining to natural mo- 
tions, ahd ro projects allo, all invented, and demonſtrated: by Our 
Friend, and I have ſeen and conſidered them all to my very great 
content and admiration, ſeeing a new compleat DoGrine to ſpring 
up touching a ſubjec, pon which have been written hundreds of 
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concluſions thac thoſe his writings contain, hath ever been ob- 
ſerved, or underſtood by any one, before Our Friend made 
chem our. | 

SaGr-. You make me loſe the deſire I had to underſtand 
more in our diſputes in hand, onely that L may ' hear ſome of 
thoſe demonſtrations which you ſpeak of; therefore either give 
them me preiently, or at leaſt promile me upon your word, to 
appoint a parricular conference concerning them, at which Sim- 
plicius alſo may be preſent, if he ſhall have a mind to hear the 
paſſions and accidents of the primary effe& in Nature. 

Si my. I ſhall undoubtedly be much pleaſed therewith, though 
indeed, as to what concerneth Natural Philoſophy, I do not think 
that it is neceſſary to deſcend unto minute particularities, a gene- 
ral knowledg of the definition of motion, and of the diſtin- 
Rion of natural and violent, even and accelerate, and the like, 
ſufficing : For if this were not {ufficienr, I do not think that Ari- 
flotle would have omitted to have taught us what ever more was 
neceſ{ary. 

Sarv. It may beſo. But let us not loſe more time about 
this, which I promile to ſpend half a day apart in, for your ſatis- 
faGion ; nay, now I remember, I did promiſe you once before to 
ſatisfie you herein. Returning therefore to our begun calcula- 
tion of the time, wherein the grave cadent body would paſs from 
the concave of the Moon to the centre of the Earth, that we may 
not proceed arbitrarily and at randon, but with a Logical method, 
we will firſt 'attemprt to aſcertain our ſelves by experiments often 
repeated, in how long time a ball v.g. of Iron deſcendeth to the 
Earth from an altitude of an hundred yards. 

''$AGKR. 'Let us therefore take a ball of ſuch a determinate 
weight, and letht be'the ſame wherewith we intend to make the 
computation of the time of deſcent from the Moon. 

'SAL' vi This is not material, for that a ball of one, of ten, of an 
hundred, of a thouſand pounds, will all meaſure the ſame hundred 
yards jn the fame time. 

\S1my.But this I cannot believe, nor much leſs doth Ariſtotle 
think ſo, who writech, that the velocities of deſcending grave 
bodies, ate-in the ſame proportion to one another, as their gra- 
vities. 

Sar v. If you will admit this for true, Simplicius, you muſt be- 
lieve alſo, that two balls of the ſame matter, being let fall in the 
ſame moment, one of an hundred pounds, and another of one, 
trom an altitude of an hundred yards, the great one arriverh at the 
ground, before the orher is deſcended but one yard onely : Now 
bring your fancy, it you can, to imagine, that you ſce the prone 
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ball got to the ground, when the little one is ſtill within leſs than 
a yard of the top of the Tower. 

Sa G &. That this propolition is moſt falſe, I make no doubt in 
the world ; bur yet that yours 1s abſolutely true, I cannot well 
aſſure my (elf : neverthelels, I believe it, ſeeing that you ſo re. 
ſolutely affirm it ; which I am ſure you wou!d not do, if you had 
not certain experience, or ſome clear demonſtration thereof. 

S a1 v. I haveboth : and whea we ſhall handle the buſineſ 
of motions apart, I will communicate them : in the interim, that 
we may have no more occaſions of interrupting our diſcourſe, we 
will ſuppoſe, that we are to make our computation upon a ball of 
Iron of an hundred (a ) pounds, the which by reiterated experi. 
ments deſcendeth from the altitude of an hundred (6 ) yards, in 
five ſecond-minutes of an hour. And b<caule, as we have {ajd, 
the {paces that are meaſured by the cadent moveable, increaſe in 
double proportion 3 that is, according to the {quares of the times, 
being that the time of one firſt-minute is duodecuple to the time 
of five ſeconds, if we multiply the hundred yards by the ſquare of 
12, that is by 144, we ſhail have 14400, which ſhall be the num- 
ber of yards that the ſame moveable ſhall paſs in one firſt-minute 
of an hour : and following the ſame rule becauſe one hour is 60 
minutes, multiplying 1 4400, the number of yards paſt in one mi 
nute, by the ſquare of 60, that is, by 3600, there ſhall come forth 
51840000, the number of yards to be paſſed in an hour, which 
make 17280 miles. Ard defiring to know the ſpace that the ſaid 
ball would paſs in 4 hours, let us multiply 1 7280 by 16, (which 
is the ſquare of 4 ) and the product will be 276480 miles : which 
number is much greater than thg diſtance from the Lunar concave 
to the centre of the Earth, which is but x 96000 miles, making the 
diſtance of the concave 56 temidiameters of the Earth, as that mo- 
dern Author doth ; and the {emidiameter of the Earth 3599 miles, 
of 3000 *Braces to a tmile, which are our Italian miles. 

Therefore, Simplicixs, that ſpace from the concave of the Moon 
to the centre of the Earth, which your Accomptant ſaid could 
not be paſſed under more than fix days, you ſee that (computing 
by experience, and not upon the fingers eads) that it ſhall be pal: 
ſed in much Jeſs than tour hours ; and making the computation 
exaQ, it ſhall be paſſed by the moveable in 3 hours, 22 wan, prim, 
and 4 (econds. 

Sax: I beleech you, dear Sir, do not defraud me of this ex: 
ad calculation, for it muſt needs be very excellent. 

Salv. Soindeed it is : therefore having (as I have ſaid) by 
diligent tryal obſerved, that ſuch a moveable paſſeth in its deſcent, 
the height of 100 yards in 5 ſeconds of an hour, we. will (ay, it 
100 yards are paſſed in ſeconds; in how many ſeconds ſhall 
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588000000 yards (for ſo many are in 56 diameters of the Earth) 
be paſſed ? The rule for this work 1s, that the third number muſt 
be multiplied by the {quare of the fecone , of which doth come 
1 4700000000, which ought to be divided by the firſt, that is, by 
100, and the root ſquare of the quotient, that is, 12124. is the 
number ſought, namely 12124 min. ſccun. of an hour, which are 
3 hours, 22 min. prim- and 4 {econds. 

Sa G8. I have {cen the working, but I know nothing of the 
reaſon for ſo working, nor do I now think it a time to ask it. - 

S a Lv. Yet I will give it, though you do not ask it, becauſe it 
3s very caſte, Let us mark theſe three numbers with the Letters 
A firſt, B ſecond, C | 
third. A and C are the IO00. 5. 5$Y8o00000. 
numbers of the {paces A B. C 25 
B is the number of the 14 700000000 
time; the fourth number 35956 
is ſought , of the time | To 
allo. And becaule we 
know , that look what 
proportionthe {pace ,Az 
hath to the {paace C, the 
{ame proportion ſhall the 
{quare of :the time B | 
haye to the ſqare of the 
time, which is ſought. | 
Therefore by the Golden Rule , let the number C be multi- 
plied by the {quare of the number B, and let the produd& be di- 
vided by the number A, and the quotient ſhall be the ſquare of 
the number tought, and its ſquare root ſhall be the number it ſelf 
that is ſought. Now you ſee how eaſe it is to be underſtood. 

SaGk Soare all truths, when once they are found our, but the 
difficulty lycth in finding them. I very well apprehend it,and kindly 
thank you. And if there remain any other curioſity touching this 
point, I pray you let us hearit; for if I may ſpeak my mind, I 
will with the favour of Simplicizs, that from your diſcourſes I al- 
wayes learn {ome new motion, but from thoſe of his Philoſo- 
phers, I do not remember that 1 have learn't any thing of mo- 
ment. | 

SaLlv. There might be much more ſaid touching thele- local 
motions ; but according to agreement , we will reſerve it to a par- 
ticular conference ; and for the preſent I will ſpeak ſomething 
touching the Author named by Simplicivs , who thinketh he hath 
given a great advantage to the adverſe party in granting that; that 
Canon bullet in falling from the cofeave of the Moon may de- 
icend with a velocity equal to the velocity wherewith it would 
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turn round , ſtaying there above , and moving along with the di. 
urnal converſion. Now 1 tell him, that that ſame ball talling from 
the concave unto the centre ,- will acquire a degree of velocity 
much more than double the velocity of the diurnal motion of the 
Lunar concave ; and this I will make out by t{olid and not per. 
tinent ſuppoſitions.. You muſt know therefore that the grave 
body falling and acquiring all the way new velocity- accordi 
to the proportion. already mentioned , hath in any whatſoever 
place of the line: of ts motion 4nch a degree of velocity, thar if it 
ſhould-,continue to move therewith , uniformly without farther 
encreaſing it 3 in another time like to that of its deſcent, it would 
paſſe a ſpace double to that paſſed in the line of the-precedent 
motion of deſcent. And thus for cxample , if that ball in comi 
from the concave of the Moon to its centre hath ſpent three hours, 
22 min. prim. and 4 {econds , I fay, that being arrived ar the cen- 
tre, it ſhall find it {eif conſtituted in ſuch a degree of velocity, that 
if with that, without farther encreaſing it, it ſhould continue to 
move uniformly , it would in'other 3 hours, 22 min. prim. and 
4 ſeconds , paſle double that ſpace , namely as much as the whole 
diameter of the Lunar Orb: and becaule from the Moons con- 
cave to the centre are 196000 miles, which the ball paſſeth in 3 
hours 22 prim. min. and 4 ſeconds, therefore (according to what 
hath been {aid) the bal] continuing to move with the velocity 
which it is found to have ih its arrival at the centre, it would 
paſſe in other 3 hours 22 min. prim. and 4 {econds, a ſpace dou- 
ble to that , namely 392000 miles3 but the iame continuing in 
the concave of the Moon , which is in circuit 1232000 miles, and 
moving therewith in a diurnal motion , it would make in the fame 
time., that 13 in 3 hours 22 min. prim. 'and 4 ſeconds, 1 72880 
miles, which are fewer by many than the half of the 392000 
miles. You fee then that the motion in the concave is not as the 
modern Author faith, that is, of a velocity impoſflible for the fall- 
ing ball to partake of, ec. 

SaGk. The dilcourle would paſs for current, and would give 
me full fatisfaGtion, it that particular was but ſalved , of the mo- 
ving of the moveable by a double {pace to that paſſed in falling 
in another time equal to that of the deſcent, in caſe it doth continue 
to move uniformly with the greateſt degree of velocity acquired 
in deſcending. A propoſition which you alſo once before {uppo- 
ſed as true, bit never demonſtrated. 

Sartv. This is one of the demonſtrations of Our Friend, and 
you ſhall fee it in due time ; but for the preſent, I will with ſome 
conjeGures(not teach you any thing that is new,but)remember you 
of a cerrain contrary opinioft,and ſhew you,that it may haply ſo be. 
A bullet of lead hanging ina long and fine thread faſtened to the 
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roof, if we remove i: far from perpendicularity, and then let it go, 
have you not ovlecved that, it declining, will paſs treely, and well 
near as far to the other (ide of the perpendicular ? | 

SaGnr. I haveoblerved it very well, and find (eſpecially if the 
plummet be of any conſiderable weight) rhar it cileth (o little leſs 
than it de{cended, {o that I have {omerimes thought, that the a- 
ſcending arch 1s equal to that deſcending, and thereupon made it 
a queſtion wherher the vibrations might nor perpetuate themlelves; 
and I believe that they might, if that it were poſſible ro remove 
the impediment of the Air, which reſiſting penetration, doth ſome 
{mall matter retard and impede the motion of the pendulum, 
though indecd that impediment 1s but {mall : in favour of which 
opinion the great number of vibrations that are made before the 
moveable wholly ceaſerth to move, {eems to plead. 

Sa lv. The motion would not be perpetual, Sagredzs, al- 
though the impediment of the Air were totally removed, becauſe 
there 1s another much more abſtrule. 

SaGx. And what 1s that? as for my part I can think of no 
other ? 

Sa1v. You will be pleaſed when you hear it, but I ſhall not 
tell ic you till anon : in che mean time, ler us: proceed. I have 
propoled the obſervation of this Pendulum to the intent, that you 
ſhould underſtand, that the zmpetus acquired in the deſcending 
arch, where the motioa 1s natural, .s of it {elf able to drive the 
ſaid ball with a violeat motion, as far on the ather fide in the like 
alcending arch 3 if to, I (ay, of ir (elf, all external impediments 
being removed : I believe alſo that every one takes it far granted, 
that as in the deſcending arch the velocity all the way 1ncrealcth, 
till it come to the loweſt point, or its perpendicularity ; ſo from 
this point, by the other alcending arch, it all the way diminiſheth, 
untill it come to its extreme and higheſt point : and diminiſhin 
with the {ame proportions, wherewith it did before increale, fo that 
the dgrees of the velocities in the poinrs equidiſtant fromthe point 
of perpendicularity, are equal to each other. Hence it ſeemeth 
to me(arguing with all due modeſty) that I might eaſily be.induced 
to believe, that if the Terreſtrial Globe were bored thorow the 
centre, a Canon buller deſcending through that Well, would ac- 
quire by that time it came to the centre, tuch an impulle of yelo- 
city, that, ir having pafſed beyond the centre, would ipring-it up» 
wards the other way, as great a ſpace, as that was wherewith.it had 
deſcended, all the way beyond the ceatre diminiſhing the velocity 
with decreaſements like to the increaſements acquired in the de- 
{cent : and che time ſpent in this ſecond motion of aſcent, I be- 
lieve, would be equal to the time of feſcent. Now if che. mover 
able by diminiſhing that its greateſt degree of velocity: which it 
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had in the centre, ſucceſiively until it come to total extinCtion, 
do carry the moveable in ſuch a time ſuch a certain ſpace, as jt had 
gone 1n ſuch a like quantity of time, by the acquiſt of velocity 
from the total privation of it until it came to that its greateſt degree; 
it ſeemeth very reaſonable, that if ic ſhould move always with the 
ſaid greateſt degree of velocity it would pals, in ſuch another 
quantity of time, both thoſe ſpaces : For if we do bur in our 
mind ſucceflively divide thoſe velocities into riſing and falling 
degrees, as w. g. theſe numbers in the wargine 3 ſo that the 
firſt ſort unto 10 be ſuppoled the increaſing velocities, and the 
others unto 1, be the decreaſing 3 and let thole of the rime 
of the deſcent, and the others of the time of the aſcent being 
added all together, make as many, as it one of the two ſums of 
them had been all of the greateſt degrees, and therefore the 
whole ſpace paſſed by all the degrees of the increafing veloci- 
ties, and decreaſing, (which put together 1s the whole diame- 
ter) ought to be equal to the ſpace paſſed by the greateſt velo- 1 
cities, that are in number half the aggregate of the increaſing 1 
and decreaſing velocities. I know that 1 have but oblcurely 
expreſſed my ſelf, and I wiſh I may be underſtood. 

Sack. I think L underſtand you very well; and alſo that I 
can in a few words ſhew, that I do underſtand you. You had 
a mind to ſay, that the motion begining from reſt, and all the 
way increaſing the velocity with equal augmentations, ſuch as 
are thoſe of continuate numbers begining at 1, rather at o, 
which repreſenteth the ſtate of reſt, diſpoſed as in the margine: 
and continued at pleaſure, ſo as that the leaſt degree may be o, 
and the greateſt v.g. 5, all theſe degrees of velocity wherewit 
the moveable is moved, make the ſum of 15; but if the 
moveable ſhould move with as many degrees in number as 
theſe are, and cach of them equal to the biggeſt, which is 5, the 
aggregate of all theſe laſt velocities would be double to the 3 
others, namely 30. And therefore the moveable moving with , 
a like time, but with uniform velocity, which is that of the 5 
higheſt degree 5, ought to paſs a ſpace double to that which it 
paſleth 1n the accelerate time, which beginneth at the Rate of reſt, 

SaLv-. According to your quick and piercing way of appre- 
hending things, you have explained the whole buſineſs with more 
plainneks than I my ſelf ; and put me alſo in mind of adding {ome- 
thing more : for in the accelerate motion, the augmentation be- 
ing continual, you cannot divide the degrees of velocity, which 
continually increaſe, into any determinate number, becauſe chan- 
ging every moment, they are evermore infinite.” Therefore we 
ſhall be'the better able ro exemplifie our intentions by deſcribing 
a Triangle, which let be.this A B C; [in Fig. $.] taking in the 
{ide 
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fide A C, a5 many equal parts as we pleaſe, AD, DE,E F, F G; 
and drawing by the points D,E,F,G; right lines parallel to the baſe 
BC. Now Jet us imagine the parts marked in the line A C, to be 
equal rimes, and ler the parallels drawn by the points D, E, F,G; 
repreſent unto us the degrees of velocity accelerated, and increa(- 
ing equally in equa] times; and let the point A be the ſtate of reſt, 
from which the moveable departing, hath &. g. in the time A ÞD, 
acquired the degree of velocity D H, in the ſecond time we will 
ſuppoſe, that it hath increaſed the velocity from D H, as far as to 
E 1, and fo ſuppoſing it to have grown greater in the ſucceeding 
times, according ro the increaſe of the lines F K, G Lz &xc. but 
becauſe the acceleration is made continually from moment to mo- 
ment, and not disjun&ly from one certain part of time to another; 
the point A bcing pur for the loweſt moment of velocity, that is, 
for the ſtate of reſt, and A D for the firſt inſtant of time follow-: 
ing; it is manifeſt, that before the acquiſt of the degree of velocity 
DH, made in the time A D, the moveable muſt have paſt by 
infinite other leſſer and leffer degrees gained in the infinite inſtants 
that are in the time D A, anſwering the infinite points that are in 
the line D A therefore to repreſent unto us the infinite degrees 
of velocity that precede the degree D H, it is neceſſary to imagine 
infinite lines ſucceflively lefler and lefſer, which are ſuppoled to 
be drawn by the infinite points of the line D A, and parallels to 
DH, the which infinite lines repreſent unto us the ſuperticies of 
the Triangle A H D, aud thus we may imagine any ſpace paſſed 
by the moveable, with a motion which begining at reſt, goeth uni- 
tormly accelerating, to have ſpent and made ule of infinite degrees 
of velocity, increaſing accocding to the infinite lines that begin- 
ing from the point A, are ſuppoſed to be drawn parallel ro the 
line H D, and to the reſt I E,K F, L G, the motion continuing as 
far as one will. 

Now let us compleat the whole Parallelogram AMBC, and let 
us prolong as far as to the {ide thereof B M, not onely the Parallels 
marked in the Triavgle, but thoſe infinite others imagined to be 
drawn from all the points of the fide AC; and like as B C, was 
the greateſt of thote infinite parallels of the Triangle, repreſent- 
ing unto us the greateſt degree of velocity acquired by the move- 
able in the accelerate motion, and the whole ſuperficies of the ſaid 
Triangle, was the maſs and ſum of the whole velocity, wherewith 
1n the time A C it paſſed ſuch a certain (pace, fo the parallelogram 
1s now a maſs and aggregate of a like number of degrees of ve- 
locity, but each equal to the greateſt B C, the which maſs of ve- 
locities will be double to the maſs of the increafing velocities in 
the Triangle, like as the ſaid Parallelogram is double to the Tri- 


angle: and therefore if the moveable; that falling did make _ 
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of the accelerated degrees of velocity, anſwering to the triangle 
A B C,hath paſled in {uch a time ſuch a (pace, it is very reaſonable 
and probable, that making uſe of the uniform velocities anſwerin 
to the parallelogram, it ſhall paſſe with an even -motion in the 
{ame tine a ſpace double to that paſſed by the accelerate mo- 
tion. 

Sacr. I amentirely fatisfied. And it you call this a probable 
Diſcourſe, what ſhall the neceſſary demonſtrations be? I wiſh 
that in the whole body of common Philoſophy, I could find one 
that was but thus concludent. 

S1myp. It is not neceſſary in natural Philoſophy ro ſeek exqui- 
ſite Mathemarical evidence. 

Sa GR. But this point of motion, is it not a natural queſtion ? 
and yet I cannot find that Ariſtotle hath demonſtrated any the 
leaſt accident of it. But let us no longer divert our intended 
Theme, nor do you fail, I pray you Salviatus, to tell me that 
which you hinted to me to be the cauſe of the Pendulum's qui- 
eſcence , beſides the reſiſtance of the Medinm ro penetration. 

Sauv. Tell me; of two penduli hanging at unequal diſtan- 
ces, doth not that which is faſtned to the longer threed make its 
vibrations more (eldome ? | 

SaGk. Yes, if they be moved to equall diſtances from their 
perpendicularity. 

SaLv. This greater or lefſe elongation importeth nothing at 
all, for the ſame pendulum alwayes maketh its reciprocations in e- 
qual] times, be they longer or ſhorter, that is, though the pendulum 
be little or much removed from its perpendicularity, and if they 


4 are not abſolutely equal, they are inlenfibly different, as expe- 


rience may ſhew you : and though they were very unequal, yet 
would they not diſcountenance, but . favour our cauſe. There: 
fore let us draw the perpendicular A B| in Fig.g.] and hang from 
the point A, upon the threed A C) a plummet C, and another up- 
on the lame threed allo, which let be E, and the threed A C, being 
removed from its perpendicularity, and then letting go the plum- 
mets C and E, they ſhall move by the arches CBD, EGF, and 
the plummet E, as hanging at a lefler diſtance, and withall, as 
(by what you ſaid) lefſe removed, will return back again faſter, 
and make 1cs vibratioas more frequent than the plunumer C, and 
therefore ſhall hinder the ſaid plummet C, from running fo much 
farther towards the term [D, as it would do, if it were free : and 
thus the plummet E bringing unto it in every vibration continuall 
impediment, it ſhall finally reduce it to quieſcence. Now the 
{ame threed, (taking away the middle plummet ) is a compoſition 
of many grave'perdulz, that is, each of its parts is ſuch a pendu- 
lum taftned neerer and neerer tothe point A, and therefore __ 
| | le 
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ſed ro make it> vibrations {ucceflively more and more frequent 5 
and coalcquent]y 15 able to bring a continual impediment to the 
lummet C 3 and for a proof that this is lo, if we do bur obſerye 
the thicad A C, we ſhall fee it diſtended nor direaly, but in an 
arch ; and if inſtead of the thread we take a chain, we ſhall dif- 
cern the effect more perteQly ; and eſpecially removing the gra- 
vity C, to a conliderable diſtance from the perpendicular A B, for 
that the chain being compoted of many loole'particles, and cach of 
them of tome weight, the arches A E C, ard A F D, will appear 
notably: 1ncurvated. By reaſon. therefore, that the parts of the 
chain, according as they are neerer to the point A, deſire to make 
their vibrations more frequent, they permit not the lower parts of 
che ſaid chain to wing fo far as naturally they would : and by 
continual detractivg from the vibrations of the plummet C, they 
finally make it ceaic to move, althongh the wnpediment of the air 
might be removed. 
S a 6 x. The books are now come ; here take them Simplicins, 
and find the place you are in doubr ot. 
':-1$1my.. See, here it is where he beginneth to argue againſt the 
diurnal 'motion of the Earth, he having firſt confured the annual. 
Motus terre annuus aſſerere Copernicanos cogit converſionem ec 
jaſdem quottdianam ; alias idem terre Hemiſphearium continenter 
ad Solem efſet converſum obumbrato ſemper averſo. | In Engliſh 
thus : ] The annual motion of the Earth doth compell the Co- 
Pernicans to aflert the daily converſion thereot} otherwile the 


fame Hemiſphere of the Earch would be continually turned to- * 


wards the Sun, the ſhady fide being always averſe. And fo one 
half of the Earth would never come to ice the Sun. 

Sarv. I find at the very firſt ſight, that this man hath nor rightly 
apprehended the Copernican Hypotheſis, for it he had but taken 
notice how he alwayes makes the Axis of the terreſtrial Globe 
perpetually parallel to it (elf, he would not have ſaid, that one 
half of che Earth would never ſee the Sun, but that the year 
would be oac entire narural day, that is, that thorow all parts of 
the Earth there would be fix moneths day, and fix moneths night, 
as it now befalleth to the inhabitants under the Pole, bur let 
this miſtzke be forgiven him, and let us come to what remat- 
neth. 

Sine. It followeth, Hanc autem gyrationem Terre im- 
poſſebilem eſſe fic demonfſtramus. Which {peaks 1n Engliſh thus : 
That this gyration of rhe Earth is impoſlible we thus demonſtrate. 
Thar which cnſuech is che declaration of the following figure, 
wherein is deliacatced many deſcending grave bodies, and aſcend- 
ing light bodies, and birds that fly ro and again in the air , &c. 

SaGx. Let usſce them, I pray you. Oh! what fine _— 
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what birds, what balls, and what other pretty things are, here ? 
S1Mep. Theſe are balls which come from the concave of the 
Moon. | | 
Sacr. And what is this ? 
SiMmyp. This 15a kind of Shell-fiſh , which here at Venice they 
call buowoli; and this alſo came from the Moons concave. 
Sack. Indeed, it ſeems then,that the Moon hath a great pow- 
* Pcſci armai, or 6x gyer theſe Oyſter: fiſhes, which we call * armed -ſiſheg. | 
API Simp. And this is that calculation, which I mentioned, of this 
Journey in a natural day, in an hour, ina firſt minute,' and in a 
{econd, which a point of 'the Earth would make placed under the 
Equinoctial, and alſo in the parallel of 45 gr. And then followeth 
this, which I doubted I had committed {ome miſtake in reciting» 
therefore let us read it. His poſitss, neceſſe e$t, terra circulariter 
mota, omnia ex atre eidem, &c. nod. fi baſce pilas #quales po. 
nemus pondere, magnitudine, gravitate, © in concavs Sphere Lu- 
naris poſutas libero deſcenſut permittamus, ſu motum deorſum eque- 
mus celerttate motui circum, ( quod tamen ſecus eſt, cum pila A, 
&&c. ) elabentur minimum ( ut. multum cedamus adverſarits ) dies 
ſex: quo tempore ſexies circa terram, Oc. | In Engliſh thus. 
Theſe things being ſuppoſed, it is neceſlary, the Earth being cir- 
cularly moved, that all rhings from the air to the ſame, &c. $90 
that if we ſuppole theſe balls to be equal in magnitude and gra- 
vity, and being placed in the concave. of the Lunar Sphere, we 
permit them a free deſcent, and'if we make rhe motion  down- 
wards equal 1n velocity to the motion about, (which nevertheleſ; 
15 otherwiſe, if the ball A, &c.) they-ſhall be falling at leaſt (that 
we may grant much to our adverſaries) fix dayes ; in which time 
they ſhall be turned ſix times about the Earth, &c.'. 
$a v. You have but too faithfully cited the argument. of this 
perſon. From hence you may. colle& Simplicius, with what. cau- 
tion they ought to proceed, who would give themſelves up'to; be- 
lieve others in thoſe things, which perhaps they do nor believe 
-themſelves. . For me thinks it a.thing impoflible, but that - this Au- 
thor was adviſed, that he did deſign to himſelf a circle, whoſe dia- 
meter-(which amongſt Mathemarictans, is lefſe than one third part 
of the-circumterence) 1s above .72 times bigger than it ſelf : an 
crrour that affirmeth that to be conſiderably more than. 206, 
which is lefſe than one. * - .  * 
'.,\Sa's r- It may be, that.theſe Mathematical proportions, which 
are true-1n abltra&, being once applied in concrete to Phy ical and 
Elemearary circles, do.not 1o exaaly agree: And yet, I think, 
"that che-Cooper, to find the ſemidiameter of the borrom, which he 
15-to fit tothe Cask, doth make ule of the rule of Mathematicians 
in abſtra&, although ſuch bottomes be things meerly mens 
2 favs All 
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and concrete : therefore let Samplicius plead in excuſe of this 
Author ; and whether he thinks that the Phyſicks can differ ſo 
very much from the Mathematicks. 

S1My. The ſ{ubſtrations are in my opinion inſufficient to (alve 
this difference, which is {6 extreamly too great to be reconciled : 
and in this cale I have no more to ſay but that, Q uandoque bonus 
dormitet Homerus. But ſuppoſing the calculation of * Salviatys 
ro be more exad, and that the time of the delcent of the ball 
were 'no more than three hours ; yet me thinks, that coming from 
the concave of the Moon, which is ſo great a diſtance off, it would 
be an admirable thing, that it ſhould have an inſtin& of maintrain- 
ing it (elf all the way over the (elf-ſame point of the Earth, over 
which it did hang 1n 1ts departure thence, and not rather be left a 
very great way behind. 

Sarv. The effe& may be admirable, and not admirable, bat 

natural and ordinary, according as the things precedent may fall 
out. For if the ball (according to the Authors ſuppoſirions ) 
whilſt it Raid in the concave of the Moon, had the circular motion 
of twenty four hours together with the Earth, and with the reſt of 
the things contained within the ſaid Concave ; that very vertue 
which made it turn round before its deſcent, will continue it in 
the ſame motion in its deſcending. And fo far it is from not keep- 
ing pace with the motion of the Earch, and from ſtaying behind, 
that it is more likely to-out-go it; being that in its approaches to 
the Earth, the morion of gyration is to be made with circles con- 
tinually lefler and leffer ; {o that the ball retaining 1n it (elf thar 
ſelf-ſame velocity which it had in the concave, it ought to antici- 
pate, as I have ſaid, the vertzgo or converſion of the Earth. But 
if the ball in the concave did want that circulation, it is not obli- 
ged in deſcending to. maintain it ſelf perpendicularly over that 
point of the Earth, which was juſt under ic when the deſcent be- 
gan. Nor will Copernzcxs, or any of his followers affirm the 
lame. F; 
-$1my. But the Author maketh an objef&ion, as you ſee, de- 
manding on what principle this circular motion of grave and light 
bodies, doth depend : thar is, whether upon an. internal or an ex- 
ternal principle. | 

SaLlv. Keeping to the Probleme of which we ſpeak, I ſay, 
that that very principle which made the ball turn round, whilſt it 
was in the Lunar concave, is the ſame that maintaineth alſo the 
circulation in the deſcent : yet I leave the Author ar liberty to 
make it internal or external at his pleaſure. 
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Saltv. And1I will fay then, that the ball in the concave did 
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not move, and ſo he ſhall not be bound to ſhew how that in def. 
cending it continueth all the way vertically over. one point, for 
thar ic will not do any luch thing. | 

Sine. Very well; Butif grave bodies, and light can have ng 
principle, either internal or external of moving circularly, than 
neither can the terreſtrial Globe move with a circular motion: and 
thus you have the intent of the Author. 

S a 1 v. I did not ſay, that the Earth had no principle, either 
interne, or externe to the motion of gyration, bur I ſay, that I dy 
not know which of the two it hath; and yer my not knowing it 
hath not a power to deprive it of the ſame; but if this Author 
can tell by what priuciple other mundane bodies are moved round, 
of whoſe motion there 18 no doubt; I lay, that that which mx 
keth the Earth to move, is a vertue, like to that, by which Mars 
and Fupiter are moved, and wherewith he believ2s that the ſtarry 
Sphere it ſelf alſo doth move ; and it he will but aſſure me,who is 
the mover of one of theſe moveables, I will undertake to be able 
to tell him who maketh the Earth to move. Nay more ; I will 
undertake to do the ſame, if he can but tell me, who moveth the 
parts of the Earth downwards. 

S1Me. The cauſe of this is moſt maniteſt, and every one knows 
that it is gravity. * 

Salv. You are out, Simplicius, you ſhould ſay, that every 
one knowes, that it is called Gravity : but I do not queſtion you 
about the name, but the eſſence of the thing, of which eflence 
you kuow not a tittle more than you know the eflence of the 
mover of the ftars in gyration; unleſle it be the name that hath 
been pur to this, and made familiar, and domeſtical, by the many 
experiences which we ſee thereof every hour in the day, : but not 
asif we really underſtand any more, what principle or vertue that 
1s which moveth a ſtone downwards, than we know who moveth 
it upwards, whea its ſeparated from the projicient, or who mo- 
veth the Moon round, except (as I have ſaid) onely the name, 
which more particularly and properly we have afligned to the mo- 
tion of deſcent, namely, Gravuy z whereas for the cauſe of cir- 
cular motion, in more general termes, we aflign the Vertue #mpreſ- 
ſed, and call the ſame an Intelligerce, either afliſting, or iaforming; 
and to infinite other motions we aſcribe. Nature for their caule. 

Sim y. It is my opinion, that this Author asketh far lefſe thay 
that, to which you deny to make anſwer ; for he doth not ak 
what is nominally and particularly the principle that moveth 
grave and light bodies circularly , but whatſoever it be, he defi- 
reth tro know, whether you think it intrinlecal, or extrinſecal: 
For howbcit, v.gr. I do not know, what kind of thing that gravity 
is, by which the Earth deſcendeth ; yer I know that it is an intern 
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principle, {ccing that if it be not hindered, it moyveth ſpontane- 
ouſly : and oa the contrary, I know thar the principle which mo- 
veth it upwards, is external ; although that 1 do not know, what 
thing that vertue is, impreſſed on it by the projicient. 

Sar v. Into how many queſtions muſt we excurre, if we would 
decide all the difficulties, which fucceflively have dependance one 
upon another! You call that an external (and you alſo call it a 
preternatural and violent) principle, which moveth the grave pro- 
je& upwards 3 but its poſlible that it may be no lefſe interne and 
natural, than that which moveth it downwards it may p-radven- 
rure be called external and violent, fo long as the moveable is joy- 
ned to the projicient ; but being ſeparated, what external thing 
remaineth for a mover of the arrow, or ball ? In ſumme, it muſt 
neceſfarliy be granted, that that vertue which carrieth ſuch a move- 
able upwards, is no lefle interne, than that which moverth it down- 
wards ; andI think the motion of grave bodies aſcending by the 
impetus conceived, to be altogether as natural, as the motion of 
decent depending on gravity. 


S1mye. 1 will never grant this; for the motion of deſcent hath 


its principle internal, natural, and perpetual, and the motion of 


aſcent hath its principle externe, violear, and finite. 

Sar v. If you refule to grant me, that. the principles of the 
motions of grave bodies downwards and upwards, are equally in- 
ternal and natural ; what would you do, it I ſhould ſay, that they 
may alſo be the ſame in number ? | 

S1ny. lleave it to you to judge. 


S a Lv. ButI deſire you your (elf to be the Judge : Therefore 
tell me, Do you believe that in the ſame natural body, there may 


refide interne principles, that are contrary to one another ? 
'S1mv.: I do verily believe there cannot. | 


S aL v. What do you think to be the natural inclination of 
Earth, of Lead, of Gold, and in ſum, of the moſt ponderous mat- 
ters; that is, to what motion do you believe that their interne 


principle drawerth thein ? 


 \S1mv.'/To that towards the centre of things grave, that is, to 
the centre of the Univerſe, and of the Earth, whither, if they be 


not hindered, it will carry them. 


Sal v. $0 that, if the Terreſtrial Globe were bored thorow, 
and a Well made thar ſhould paſſe through the centre of it, a 
Cannon bullet being let fall into the ſame, as being moved by a 
vatural and.intrinſick principle, would paſſe to the centre 3 and it 
would make all this motion ſpontaneouſly, and by intrinſick prin- 


ciple, is it not ſo ? 
Sine. Sol verily believe. 


S a L v. But when it is arrived at the centre, do you think that 
Dd 3 t 


T he vertne which 
Carrieth grave pro- 
jets wpwards , us 
noleſſe natuyal to 
them, than the 
gravity which m9 
veth them down- 
wards, 


Contyary Priv- 
ciles CAnnot nat u- 
rally reſide in the 


ſame ſubjeft, 


The natural mo- 
1101 changeth it 
felfe into that 
which t called pre- 
terratir al and vi- 
olext, 


G. Garirtxzus, bs Syſeme. 

it will paſſe any further, or elſe that there it would immediately 
ſtand ſtil], and move no further ? 

S1m e. I believe that it would continue to move a great way 
further. | 

S a L v. But this motion beyond the centre, would it not be up. 
wards, and according to your aſſertion preternatural, and violent? 
And yet on what other principle do you make it to depend, but 
only upon the ſelf fame, which did carry the ball to the centre, 
and which you called intrinſecal, and natural? Finde, if you can, 
another external projicient, that overtaketh it again to drive it 
upwards. And this that hath been {aid of the motion thorow 
the centre, is alſo {cen by us here above; for the interne jmpetxs 
of a grave body falling along a declining ſuperficies, if the (aid 
ſuperticies be refle&ed the other way , it ſhall carry it, without x 
zot interrupting the motion, alſo upwards. A ball of lead that 
hangeth by a thread, being removed from its perpendicularity, des 
ſcendeth ſpontaneouſly, as _ drawa by its internal inclination, 
and without any interpoſure of reſt, paſſeth beyond the loweſt 
point of ,perpendicularity : and without any additional mover, 
moveth upwards. I know that you will nor deny, but that the 
principle of grave bodies that moveth them downwards, is no leſ\ 
natural, and intrinſecal, than that principle of light bodies, vvhich 
moveth them upwards : ſo that propole to your conſideration a 
ball of lead, vvhich deſcending through the Air from a great al- 


titude, and fo moving by an intern principle, and comming ta a 
depth of yvater, continueth its deſcent, and without any other 'ex- 
terne mover, ſubmergerh a great vvay z and yet the. motion of 
deſcent in the vvater 15s Prexermpogeas unto it; but yet nevertheleſs; 


dependeth on a principle that is internal, and. not external to the 
ball. You ſee it demonſtrated then, that a moveable may be 
moved by one and the ſame internal principle, with contrary mo- 
tions. | | G04 $4 

S1my. I believe there are ſolutions to all theſe objeRions, 
though for the prelent I do not remember them ; but however it 
be, the Author continueth to demand, on what principle this cir- 
cular motion of grave and light bodies dependerh ; that is, whe- 
ther on a principle internal, or external ; and proceeding for- 
vvards, ſhewethzthat it can be neither on the one,nor on the ather, 
ſaying; Si ab exterug ; Deuſne illum excitat per continnnm mirs- 
culum? an vero Angelus, an aer? Et bunc quidem multi aſſig- 
nani, Sed contra | In Engliſh thus] If from an externe prin- 
ciple ; Whether Cod doth nor excite it by a continued Miracle! 
or an Angel, or the Air ? And indeed many do aflign this. But 
on the contrary 


SaLv. Trouble not your ſelf to read his argument ; for I am 
| none 
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none of thole who aſcribe that principle to-rhe ambient air. As 
tro the Miracle, or an Angel, I ſhould rather incline to this ſide ; for 
that which taketh beginning from a Divine Miracle, or from an 
Angelical operation ; as for inſtance; the tranſportation of a Can: 
non ball or bullet into the concave of the Moon, doth in all pro- 
bability depend on the vertue of the {ame principle for perform- 
ing the reſt. But, as to the Air, it lerveth my turn, that it doth 
not hinder the circular motion of the moveables, which we did 
ſuppole ro move thorow it. And to prove that, it ſufficeth (nor is 
more required) that it moveth with the ſame motion, and finiſh- 
eth its circulations with the {ame velocity, that the Terreſtrial 
Globe doth. 

Sine. And he likewiſe makes his oppoſition to .this allo ; 
demanding who carrieth the air about, Nature, or Violence ? 
And proveth, that it cannot be Nature, alledging that that is con- 
trary to truth, experience, and to Copernicus himlelt. 

SaLv. Itis not contrary to Copernicus in theleaſt, who writeth 
no {uch thing; and this Author aſcribes thele rhings to him with 
two exceflive courteſie. It's true, he faith, and for my part I 
think he faith well, that the part of the air neer to the Earth, be- 
ing rather a terreſtrial evaporation, may have the ſame nature, 
and naturally tollow its motion ; or, as being contiguous to it, 
may follow it-in the ſame manner, as the Peripateticks {ay, that 
the ſuperio ur part of it, and the Elemear of fire, follow the mo- 
tion of the Lunar Concave, fo that it lyeth upon them to declare, 
whether that motion be natural; or violent. | 

Si «ex. The Author will reply, that if Copernicxs maketh only 
the inferiour 'part of the Air to move, and {uppolſeth the upper 
Part thereof ro want the (aid motion, he cannor give a reaſon,how 
that quiet air can be able to carry thoſe grave bodies along with 
it, and make them keep pace with the morion of the Earth.: - 

SaLv- Copernicnas will fay, that this natural propenſion.of the 
elementary! bodies to follow the motion of the Earth, hath a li- 
mited/Sphere, out of which ſuch a natural inclination would ceafe; 
befides thary as I have ſaid, the Air is not that which carrieth che 
moveables along with it; which being ſeparated from the Earth, 
do follow its motion 3 fo that all the objze&tions come to nothing, 
which rhis Author produceth to prove , that the Air cannot cauſe 
{ach effects. - 

Sine. To ſhew therefore, that that cannot be. it will be neceſ(- 
fary to ſay; that fuch like effeds depend on an interne principle, 
againſt which poſition, eboriuntur difficillime, imm0o inextricabiles 
quaſtiones ſecuud.e, of which fort are theſe that follow. Princi- 
pinm illud internum wel eft accidens, wel ſubſtantia. Sr: primum ; 
quale nam illud? nam qualitas locomotiva circum, baGenus nulla 
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Videtur agnita. (In Engliſh thus:) Contrary to which poſition 
there do aiile moſt ditheuir, yea incxtricable ſecond queſtions, 
{uch as thele 3 Vhat intern principle 15 citker an accident, or a 
ſubſtance. If the fiſt ; what manner of accident is it ? For a 
locomorive quality about the centre, {eemeth ro be hitherto ac- 
knowledged by none. 

Sarv. How) is there no ſuch thing acknowledged ? Is it not 
known to us, that all thele elementary matters move round, to- 
gether with the Earth? You fee how this Author {uppoſeth for 
true, that which 1s in queſtion. 

S1iny. Helaith, that we do not ſee the ſame; and me thinks, 
he hath therein realon on his tide. 

Sarv. We ſceit not, becauſe we turn round together with 
them. | | 

Sine. Hear his other Argument. Que etiam ft: eſſet, quo- 
modo tamen invenirctur in rebus tam contrariis ? in igne, ut in 4+ 
qua; in aere, ut interra; in viventibus, ut in anima carentibus } 
[in Engliſh thus : ] Which although it were, yet how could it be 
found in things ſo contrary ? in the fare, as in the water ? in the 
air, as in the earth? in living creatures, as in things wanting 
life ? 

Sar v. Sappoſing for this time, that water and fire are contra- 
ries; as allo the air and earth; (of which yet much may be ſaid) 
the moſt that could follow from thence would be, that thoſe mo- 
tions cannot be common to them, that are contrary to one ano- 
ther : ſo that v.g. the motion upwards, which naturally agreeth 
to fire, cannot agree to water 3 but that, like as it is by nature con- 
trary to fire : {o toit that motion ſuiteth, which is contrary to the 
motion of fire, which ſhall, be. the motion deorſum ; but the cir- 
cular motion, which is not contrary either -to the motion ſurſum, 
or to the motion deorſum, but may mix with both, as AriStotl: 
himſelf afficmeth, why may it not equally ſuit with grave bodies 
and with light ? The motions in the next place, which cannot be 
common to things alive, and dead, are thoſe which depend on the 
ſoul : but thole which belong to the body, in as much asit is. ele 
mentary, and conſequently participateth of the qualities of the c- 
lements, why may not they be common as well to the dead corps, 
as to the living body ? And theretore, if the circular motion be 
proper to the elements, it ought to be common to the mixt bodies 
alſo. | 

Sacr. It muſt needs be, that this Author holdeth, that a dead 
cat, falling from a window, it is not poſſible that a live cat alſo, 
could fall ; ir not being a thing convenient, that a carcaſe ſhould 
partake of the qualities which ſuit with things alive. 

SALv. Therefore the diſcourſe of this Author concludeth 
| nothing 
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nothing agaiaſt one that ſhould affirm, that the principle of the cir- 
cular motions of grave and light bodies is an intern accident - 1 
know not how he may prove, that it cannot be a ſubſtance. 

Sine. He brings many Arguments againſt this. The firſt of 
which is in theſe words : Si ſecundum (nempe, ſi dicas tale princi- 
pinm eſſe ſubſtantiam ) illud eft aut materia, aut forma, aut compo- 
fuum. Sed repugnant iterim tot diverſe rerum nature, quales 
ſunt aves, limaces, ſaxa, ſagitte, nives, fumi, grandines, piſces, 
Oc. que tamen omnia ſpecie & genere difſerentia, moverentur a 
natura ſua circulariter, ipſa naturss diverſiſſema, &vc. | In Engliſh 
thus] If the ſecond, (that 1s, if you ſhall ſay that this principle is 
a ſubſtance) it is either matter, or form, or a compound of both. 
But ſuch diverſe natures of things are again repugnant, ſuch as are 
birds, ſoails, ſtones, darts, ſnows, ſmoaks, hails, fiſhes, 8c. all 
which notwithſtanding their differences in ſpecies and kind, are 
moved of their own nature circularly, they being of their natures 
moſt different, &c. | 

Sau v. If thele things before named are of diverſe natures, and 
things of diverle natures cannot have a motion in common, it muſt 
follow, if you would give ſatisfaQtion to all, that yow are to think 
of, more than two motions onely of upwards and downwards : and 
if there muſt be one for the arrows, another for the ſnails, another 
for the ſtones, and another for fiſhes; then are you to betlunk your 
ſelf of worms, topazes and muſhrums, which are not leſs different 
1n nature from one another, than ſnow and hail. 

S 1p. Ir ſeems that:you make a jeſt of theſe Arguments. |: 

Sarv. No indeed, Simplicius, but it hath been already an- 
{wered above, to wit, that if one motion, whether downwards or 
upwards, 'can agree with all thoſe things afore named, a curcular 
motion may.no leſs agree with them : and as you are a Peripate- 
tick , do not you pur a greater difference between an elementary 
comet and a celcftial ſtar, than between a fiſh and a bird ? and 
yet both thoſe move circularly. .' Now propoſe your ſecond. Ar- 
gument. 

S iy. Si terra ſtaret per voluntatem Dei, rotarentne catera, an 
non? ſz bac, falſum eſt a natur2 gyrare;, ſt illad, redennt priores 
quaſtiones. i Et ſauer mirum eſſet, quod Gavia piſciculo, Alauda 
nidulo fuo, &* corvus limaci, petraque, etiam wvolans, imminere 
non poſſet. [Which {thus render:} If the Earth be ſuppoſed to 
ſtand ill by:the will of. God, ſhould the reſt of bodies rurn round 
or no? If not, then it's falſe that they are revolved by nature if 
the other ,* the former queſtions will return upon us. And 
truly ir would be ſtrange that the Sea-pie ſhould not be able to 
hover over the ſmall fiſh, the Lark over her neſt, and the Crow 0- 
ver the fnail and rock, though flying. 
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S a 1.v. I would anſwer for my ſelf in general terms, that if 
it were appointed by the will of God, that the Earth ſhould ceaſe 
from its diurnal revolution, thole birds would do what ever ſhould 
pleaſe the ſame Divine will. Bur it this Author deſire a more 
particular anſwer, I ſhould tell him, that they would do quite con- 
trary to what they do now , it whilſt they , being {ſeparated from 
the Earth , do bear themlelves up in the air, the Terreſtrial Globe 
by the will of God, ſhould all on a ſudden be put upon a precipi- 
tate motion it concerneth this Author now to aſcertain us what 
would in this caſe {ucceed. 

SaGr. Ipray you, Salviatus, at my requeſt to grant to this 
Author, that the Earth ſtanding ſtill by the will of God, the other 
things, ſeparated from it, would continue to turn round of their 
own natural motion, and let us hear what impoſlibiliries or incon- 
veniences would follow : forl, as to my own particular, do not 
{ce how there can be greater dilorders, than thele produced by the 
Author himſelf, thac is, that Larks, though they ſhould flie, could 
not be able to hover over their neſts, nor Crows over ſnails, or 
rocks : from whence would follow, that Crows muſt ſuffer for 
want of ſnails, and young Larks muſt die of hunger, and cold, not 
being able to be fed or ſheltered by the wings of the old ones. 
This is all the ruine that I can conceive would follow, ſuppoſing 
the Authors ſpeech to be true. Do you fee, Simplicins, if grea- 
ter inconveniences would happen ? 

S1m vp. I know not how to diſcover greater ; but it is very cre- 

dible, that the Author befides thele, dilcovered other diſorders in 
Nature, which perhaps in reverend reſpe& of her, he was not will- 
ing to inſtance in. Therefore let-us-proceed to the third Obye- 
Gon. Inſuper qu? fit, ut iSte res tam warie tantim moveantut 
ab Occaſu in Ortum, parallele ad Aquatorem? ut ſemper moveat- 
tur, nunquam quieſcant ? | which ſpeaks to this ſenſe:] Moreover, 
how comes it to paſs that theſe things, ſo diverſe, are onely moved 
from the Weſt towards the Eaſt, parallel to the Aquinoal? 
that they always move, and never reſt ? 
' Sa tv. They move from Weſt to Eaſt parallel to the Xqui- 
noCtial without ceaſing, in the ſame manner as you believe the 
fixed ſtars to move from Eaſt ro Weſt, parallel to the Aquinodi- 
al, without ever reſting, | 

S1MP. Quare, quod ſunt altiores, celeriks; quo humiliores, tar- 
ding? (1.e. ) Why are the higher the ſwifter, and the lower the 
flower ? #8 H-5 

S a LV. Becaule that in a Sphere or circle, that turns about up- 
on irs own centre, the remoter parts deſcribe greater circuits, and 
the parts nearer at hand deſcribe leſſer in the ſame time. 

S1my. Quare, que /EquinoGali propriores, in majori ; qus 

remotiores, 
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remotiores, it minori circulo feruntur ? [ ſcilicet: ] Why are 
thoſe near the Aquinoctial carried about in a greater circle, and 
choſe which are remote in a lefler ? | 

Sau v. To imitate the ſtarry Sphere, in which thole nearcſt 
to the Aquinoctial, move in greater circles, than the more re- 
mote. | Y 
./Stme. Quare Pila eadem ſub AquincGiali tota circa centrum 
ter? a, ambitu maximo, celeritate incredibili ; ſub Polo wero circa 
centrum  proprium, gyro nullo, tarditate ſuprema wolwerectur ? 
[ That is: | Why is the lame ball under the AquinoGial wholly 
turned round. the centre of the Earth in the greateſt circumfe- 
rence, with an incredible celerity z but under the Pole about its 
own centre, in no circuite, but with the ultimate degree of tar- 
ity 2: 55tl3 | 
-SaLyv. To imitate the ſtars of the Firmament, that would do 
the like if they had the diurnal motion. | 

S1me. Quare eadem res, pila v. g. plumbea, ſr ſemel terram 
circuivit, defcripto circulo maximo, eandem ubique non circum- 
migret ſecundum circulum maximum , ſed tranſlata extra Aquino- 
Halem in circulis minoribus agetur? [Which ſpeaketh thus :] 
Why doth not the ſame thing; as for example, a ball of lead 
turn round every where according to the {ame great circle, if once 
deſcribing a great circle, it hath incompaſled the Earth, but being 
removed-from the AquinoGial, doth move in lefler circles ? 

Sar v. Becauſe ſo would, nay, according to the doctrine ' of 
Ptolomey, fo have ſome fixed ſtars done, which once were very 
near the XquinoQtial, and delcribed very vaſt circles, and now that 
they are farther off,- deſcribe lefler.. | 

'SaGx., If I could now but keep in mind all theſe fine no- 
tions, I ſhould think that I had made a great purchaſe ; | I muſt 
needs intreat you, Simplicins, to lend me this Book, for there can- 
not chuſe but be a lea of rare and ingenious matters contained in 
it. | | 
Simy. I will preſent. you with it. 

;, $SaGx. Not fo, Sir; I would not deprive you of it : but are 
the Queries yet at an end ? | 

S1iny. No Sir ; hearken therefore. Sz latio circulars gra- 
vibus & levibus eſt naturalis, qualis eſt ea que fit ſecundum line- 
am reclam? Nam ſe naturalis, quomodo & is motus qui circurt eSt, 
naturalis eſt, cum ſpecie differat a recio? Si violentus, qui fit, ut 
miſſtle ignitum ſ urſum evolans ſentilloſ um. caput ſurſum a terr2, 
, non autem circum volvatur, vc. | Which take in our idiom : | If 
a circular Jation is natural to heavy and light things, what 1s that 
which is made according to a right line? . For if it be natural, how 
then is that motion which is about the centre natural, ſeeing: ir 
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differs in ſpecies from a right motion? It it be violent, how is it 
that a fiery dart flying upwards, {parkling over our heads at a di. 
ſtance from the Earth, bur not turning abour, &xc. 

SAL v- It hath been ſaid already very often, that the circular 
motion is natural to the whole, and to its parts, whilſt they are in 
perfe& diſpoſure , and the right is co reduce to order the parts 
diſordered 3 though indeed it is better to ſay, that neither the 
parts ordered or diſordered ever move with a right motion, bit 
with ohne mixed, which might as well be averred meerly circulat : 
but to us but one part onely of this motion 1s viſible and obſer. 
vable, that is, the part of the right, the other part of the circular 
being imperceptible to us, becauſe we | aps thereof. And this 
atiſwers to the rays which move upwards, and round about, but we 
cannot diſtinguiſh their circular motion, tor that, with that we our 
ſelves move alſo. But I believe that this Author never thought 
of this mixture ; for you may lee that he reſolutely faith, that the 
rays go dire&tly upwards, and not at all in gyration. 

Sine. Quare centrum ſphere delapſa ſub Aquatore ſpiram de- 
ſcribit in ejus plano : ſub altis parallelis ſpiram deſcribit in cond? 
ſub Polo deſcendit in axe lincam gyralem, decurrens in ſuper ficie 
cylindrica confignatam ? ( In Engliſh co this purpoſe: ) Why doth 
the centre of a falling Globe under the XquinoRial deſcribe a 
ſpiral lirte it the plane of the Aquator; and in other parallel; 
a \piral about a Cone ; and under the Pole deſcend in the 
axis deſcribing a gyral line, running in a Cylindrical Superfi- 
cie+>? 

Satv. Becauſe of the lines drawn from the Centre to the cit- 
cumference of the (ſphere, which-.ate thoſe by which grawes de- 
ſcend y that which teffninates in the AquinoQial deſigneth a cir- 
cle, and thoſe that terminate in other patallels deſcribe conical 
ſuperficies ; now the axis deſcribeth nothing at all, but continueth 
in its owh being. And if I may give you my judgment freely, 1 
will ſay, that I cannot draw from all theſe Queries, any ſenſe thit 
interfereth wich the motion of the Earth ; for if I demand of this 
Author, (granting him that the Earth doth not move) what would 
follow in all theſe particulars, ſuppoſing that it do move, as C6 
pernicus will have it 3 I am very confident, that he would ſay that 
all rheſe effets would happen, that he hath objeQed, as inconve- 
mences to diſprove its mobility : fo that in this mans opinion ne- 
cellary confequerices ate accounted abſurdities : but I beſeech 
you, if thete be any more, diſpatch them, and free us ſpeedily 
from this wearifom task. | 

S1 Me. Inthis whiclh follows he oppoſes Copernicus 8& his SeQators, 
who affirm,chat the motion of the parts ſeparated from their whole, 
15 onely to unite themſelves to their wholez but that the moving 
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circularly along with the vertigenous diurnal reyolution is abſo- 

lutely natural : againſt which he obzeGeth, ſaying, that according 
to thele ners opinion; Sz tota terra, und cum agua in nibilum 
redigeretur, nulla grando aut pluzvia e nnbe decideret, ſed natu- 

raltier tantum circumperetur , neque 1g11s ullus, ant igneum aſcen« 

deret, cum illorum non improbabili ſententid ignis nullus fit ſupra. 

[ Which I tran{lare to this tenſe: |] It the whole Earth, together 

with the Water were reduced into nothing, no hail or rain would 
fall from the clouds, but would be onely naturally carried round ; 

neither any fi;e or fiery thing would aſcead,(ecing to theſe that men 

it is no improbable opinion that there is no fire above. 

Sarv. The providence of this Philoſopher is admirable, and 
worthy of great applauſe; for he is not content to provide for 
things that might happen, the courle of Nature continuing, but 
will ſhew hic care in what may follow from thole things that he 
very well knows ſhall never come to paſs. 1 will grant him there- 
fore, (that I may get ſom pretty paſſages our of him) that if the 
Earth and Warer ſhould be reduced to nothing, there would be no 
more hails or rains, nor would igneal matters aſcend any longer 
upwards, but would continually turn round : what will follow ? 
what will the Philolopher ay then ? 
 S$1my. The obyeGtion 15 1a the words which immediately fol- 
low 3 here they arc : Quibus tamen experientia @ ratio adver- 
ſatur. Which neverthelcls (faith he) 1s contrary to experience and 
reaſon. 

Sa1v. Now | muſt yield, ſeeing he hath ſo great an advan- 
tage of me as experience, of which I am unprovided. For as yet 
I never had the fortune to lee the Terreſtrial Globe and the ele- 
ment of. \Water tura'd to nothing, ſo as to have been able to ob- 
ſerve what the hail and water did in that little Chaos. But he 
perhaps te]ls us for our inſtruction what they did. 

'- $1m y. No, he doth not. 

Sar v. I would give any thing to change a word or two with 
this perſon, to ask him, whether when this Globe vaniſhed, it car- 
ried away with it the common centre of gravity, as I believe it did; 
in which caſe, I think that the hail and water would remain inſen- 
fate and ſtupid amongſt the clouds, without knowing what to do 
with themſelves. It might be alſo, that attracted by that great 
void Facuum, left by the Earths abſenting, all the ambients would 
be raritied, and particularly, the air, which is extreme eafily drawn, 
and would run thither with very great haſte to fall it up. And 
perhaps the more {olid and material bodies, as birds, (for there 
would in all probability be many of them ſcattered up and down 
in the air) would retire more towards the centre of the great va- 
cant ſphere ; (tor it {cemeth very reaſonable, that ſubſtances that 
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under ſmall bulk contaia much matter, ſhould have narrower pla- 


ces aſſigned them, leaving the more {pacious to the more rarified 


and there being dead of hunger, aud refolved into Earth, would 
form a new little Globe, with that little water, which at thar time 
was among the clouds. Ir might be allo, that thole matters az 
not beholding the light, would nor perceive the Earths departure, 
bur like blind things, would delcend according to their uſual cuſtom 
to the centre, whicher they would now go, it that globe did not 
hinder them. And laſtly, that I may give this Philolopher a leſs 
irreſolute anſwer, I do tell him, that | know as much of what 
would follow upon the annihilation of rhe Terreſtrial Globe, as 
he would have done that was to have followed in "and about the 
ſame, before it was created. And becaule I am certain he will 
ſay, that he would never have been able ro have known any of 
all thoſe things which experience alone hath made him knowing 
in, he ought not to deny me pardon, and to excuſe me if I know 
not that which he knows, touching what would enſuc upon the 
annihilation of che ſaid Globe : tor thatI want that experience 
which he hath. Let us hear if he have any thing elle to fay. 

S1my. There remains this figure, which repreſents the Terre- 
ſtrial Globe with a great cavity about its centre, full of air ; and 
to ſhew that Graves move not downwards to unite with the Ter- 
reſtrial Globe, as Capernicus ſaith, he conſtituteth this ſtone in 
the centre 3 and demandeth, it being left at liberty, what it would 
do; and he placeth another in the {pace of this great vacuum, and 
asketh the ſame queſtion- Saying, as to the firſt : Lapis in centro 
conſtitutus, aut aſcendet ad terram in punctum aliquod, aut non. Si 
ſecundum, falſum e$t, partes ob ſolam ſejunGionem a toto, ad il- 
lud moweri. Si primum; omns ratio, @&* experientia renititur, 
neque gravia in ſug gravilatis centro conquieſcent, Item fi ſu- 
ſhenſus laps, liberatus decidat in cent rum, ſeparabit ſe a toto, con- 
tra Copernicum : fe pendeat, refragatur omnis experientia, cum 
videamus integras fornices corruere. ( Wherein he faith: ) The 
ſtone placed 1 the centre, either aſcendeth to the Earth in ſome 
point, or no. It the ſecond it 13 falſe that the parts ſeparated 
from the whole, moye unto it. If the firſt; it contradiReth all 
reaſon and experience, nor doth the grave body reſt in the centre 
of its gravity- Andif the ſtone being {ufpended in the air, be let 
go, do deſcend to the centre, it will ſeparate from its vyhole, con- 
trary to Copernicus : if it do hang in the air, it contradicerh all 
Experience : ſincc we {ee whole Vaults to fall dovvn. 

S atv. I vvill aaſvver, though vvith great diſadvantage to my 
ſelf, {ecing I have to do vvith one vyho hath ſeen by experience; 
vvhat thele ſtones do in this great Cave : a thing, vvhich for my 
part I have not ſeen; and vvill ſay, that thivgs grave have an ext- 
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ſtence before the common centre of gravity : fo that it is not one 
ceatre aloac,vvhich is no other than indivilible point, and therefore 
of no c{ficacie, that can attract unto it grave matrers; but that thole 
matters conſpiring naturally to unite, form to themſelves a com- 
mon centre, which is that about which parts of equal moment 
contiſt : lo that I hold, that if the great aggregate of grave bo- 
dies vvcre gathered all into any one placezthe {mall parts that vvere 
 ſeparatad from their vvhole, vyould follovy the ſame, and if they 
vyere not hindered, vvould penetrate vvherever they ſhould find 
parts leſs grave than themſelves : but coming vyhere they ſhould 
meet vvith matters more grave, they vvould deicend no farther. 
And therefore I hold, that in the Cave tull of air, the vvhole Vaulr 
vvou!ld pres, and violently reſt it felt onely upon that air, in caſe 
its hardneſs could not be overcome and broken by its gravity ; bur 
loole ſtones, | believe, would deſcend to the centre, and not ſwim 
above in the air : nor may it be ſaid, that they move not to their 
whole , though they move whither all the parts of the whole 
would transfer themlelves, if all impediments were removed. 

Sine. That which remaineth, 1s a certain Errour which he ob- 
ſerveth in a Diſciple of Copernicus, who making the Earth to 
move with an annual motion, and a diurnal, in the ſame manner 
as the Cart-wheel moveth upon the circle of the Earth, and in it 
ſelf, did conſtitute the Terreſtrial Globe too great, or the great 
Orb roo little ; for that 365 revolutions of the AquinoGial, are 
leſs by far than the circumference of the great Orb. 

SaLv. Take notice that you miſtake, and tel! us the gire& 
contrary to what mult needs be wiitten in that Book; for you 
ſhould {ay, that that ſame Copernican Author did conſtitute the 
Terreſtrial Globe too lictle, and the great Orb too big ; and nor 
the Terreftrial Globe too big, and the annual too little. 

S1 me. The miſtake 15 not mine; ſee here the words of the 
Book. Non videt, quod wel circulum annuum &quo minorem, vel 
orbem terrenm juſto mult0 fabricet majorem. (In Engliſh thus :) 
He fceth not, that he either maketh: the annual circle equal to the 
les, or the Ferceſtrial Orb much too big. 

Sar v. I cannot tell whether the firit Author erred or no, fince 
the Author of this Tractate doth not name him ; but the error of 
this Book 15 certain and unpardonable, whether that follower of 
Copernicus erred or not erred ; for that your Author pafſeth by ſo 
material an error, without either deteCing or correcting it. But 
let him be forgiven this fault, as an error rather of inadvertencie, 
than of any thing elſe : Farthermore, were it not, that I am al- 
ready wearied and tired with talking and {pending ſo manch time 
with very little profit, in theſe frivolous janglings and alterca- 
trons, 1 could ſhew , that it is not unpoſlible for a circle, though 
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no bigger than a Cart-wheel, with making not 355, but leſfe than 
20 revolutions, to delcribe and mealure the circumference, not 
oncly of the grand Orb, but of one a thouland times greater; 
and this 11 y to ſhew; that there do not want far greater ſubtil- 
tics, than this wherewith your Author goeth about ro deteC the 
crrour of Copernicus : but Lpray you, let us breath a little, that 
{o we may procecd to the other Philolopher, that oppoieth of the 
lame Copernicus. 

S,aGr. To confeſle the truth, I ſtand as much in need of re- 
ſpire as cither of you ; though I have onely wearied my eares : 
and were it not that | hope to hear more ingenious things from 
this other Author, I queſtion whether I ſhould not go my ways, to 
take the air in my * Plcalure-boar. 

Sine. Lbclieve that you will hear things of greater moment; 
for this is a moſt accompliſhed Philolopher, and a great Mathema- 
tician, and hath coxtuted Tycho 1n the bulinefle of the Comets, 
and new Stars. 

S ary. Perhaps he is the ſame with the Author of the Book, 
called Anti- Tycho ? 

S1myp. He is the very ſame : but the confuration of the new 
Scars is not in his Anti-Tycho, onely {o far as he proveth, that they 
were not prejudicial to the inalterability and ingenerability of the 
Heavens, as I told you before ; but after he had publiſhed his 
Anti-Tycho, having found out, by help of the Parallaxes, a way to 
demonſtrate, that they allo are things elementary, and contained 
within the concave of the Moon, he hath writ this other Book, 
de tribus novis Stellis, &c. and therein allo inſerted the Argu- 
ments againſt Copernicys : I have already ſhewn you what he 
hach wricten touching thelc new Stars m his Anti-Tycho, where he 
denied not, but that they were in the Heavens: but he proved,thar 
their production altered not the inalterability of the Heavens, and 
that he did,with a Diſcourle purely philoſophical,in the ſame man 
ner as you hav- already heard. And I then forgor to tell you, how 
that he afterwards did finde out'a way to remove them out of the 
Heavens ; for he procceding in this confutation, by way of com- 
putations and paiallaxes, matters little or nothing at all under- 
ſtocd by me, I did nor mention them to you, but have bent all my 
ſtudies upoa thele arguments againſt the- motion of the Earth, 
which are purely natural. Y 

SAL v. Iunderſtand you very well : and it will be convenient 
alter we have heard what he hath to { ay againſt Copernicus, that 
we hear, or (ee atleaſt the manner wherewith he, by way. of Pa- 
rallaxes, proveth thole new ſtars to be elementary, which ſo many 
famous Aſtronomers conſtitute. to be all very high, and amongſt 
the ſtars of the Firmament ; and as this Author accompliſheth ſuck 
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an enterprize of pulling the new ſtars out of heaven, and placin 
them in the elementary Sphere, he ſhall be worthy to be highly 
exalted, and transferred himſelf amongſt the ſtars , or at leaſt, 
that his name be by fame eternized amongſt them. Yet before we 
enter upon this, let us hear what he alledgeth againſt the opinion 
of Copernicns, and do you begin to recite his Arguments. 

S1my. It will not be neceſfary that we read them ad werbum, 
becauſe they are very prolix ; but 1, as you may fee, in reading 
them ſeveral rimes attentively, have marked in the matgine thoſe 
words, wherein the ſtrength of his arguments lie, and it will 
ſuffice to tead them. The firſt Argument beginneth here. Ez 
primo, ſe opinio Copernici recipiatur » Criterinim natural Philo- 
ſophia, nt prorſms tollatur, webementer ſaltem labefaGuri 
videtur. | In our Idiom thus] And firſt, if Copernicxs his opinion 
be imbraced, the Criterium of ftiatural Philoſophy will be, if not 
wholly ſabverted, yet at leaſt extreamly ſhaken. 

W hich, according to the opinion of all the ſefts of Philoſophers 
requireth, that Senſe and Experience be our guides in philoſopha- 
ting : But in the Copernican poſition the Senſes are greatly delu- 
ded, whil'ſt that they viſibly diſcover neer at hand in a pure Med{- 
Mr, the graveſt bodies to deſcend perpendicularly downwards, ne- 
ver deviating a ſingle hairs breadth from reQitade ; and yer accor- 
ding to the opinion of Copernicxs, the fight in ſo manifeſt a thing 
is deceived , and that motion is not reall ſtraight, but mixt of 
tiphr and circular. Ws 

Sat y- This is the firſt argument, that Ar#ſtotle, Prolomy, and 
all their follewets do produce; to vvhich we have abundant- 
ly anſwered, and ſhewn the Paralogiſme , and with ſufficienr 
plamneſle proved, that the motion in common to us and other mo- 
veables, is, as if there were no ſuch thing ; but becauſe true con- 
clufions meer with a thouſand accidents, that confirme them, I 
vvill, with the favour of this Philoſopher, adde ſomething more ; 
and you Simplicins perſonating him, anſwer me to yyhat I ſhall 
ack you : And firſt rell me, vvhat effeR hath thar ſtone upon you, 
which falling from the top of the Tower, is the cauſe that you per- 
ceive that motion ; for if its fall doth operate upon you neither 
hore nor lefle, than its ſtanding ſtill on the Towers top, you 
doubtleſſe could not diſcern its deſcent, or diſtinguiſh its moving 
trom itslying ſtill. 

$1mp. I comprehend its moving, 1n relation to the Tower, 
for thatI ſee it one while juſt againſt ſuch a mark in the ſaid 
Tower, and another while againſt another lower, and ſo ſuccel- 
lively, till that at laſt L perceive it arrived at the ground. 

S atv. Then if that ſtone wete let fall from*the tallons of an 
Eaple flying, and ſhould deſcend thorow the ſimple inviſible Air, 
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and you had no other objec vilible and ſtable, wherewith to make 
compariſons tO that, you could nor perceive its motion ? 
S; my. No, nor the ſtone it {elf ; for if I would lee it, when 
Wherce the mo= jt 15 at the higheſt, I muſt raile up my head, and as it deſcendeth, 
wy 7 LEN. bo- Lmuſt hold it Jower and lower, and ina word, muſt continually 
| move either that, or my cyce, tollowing the motion of- the ſaid 
ſtone. m | | Cos 
| SaLlv. You have novv rightly anſwered: you knovy'then. that 
SY eg Diggs x 4 the ſtone lyeth ſtil], vyhen without moving your eye, you alwayes 
the m5:10n of the Tee it before you; and you know that it moveth, when for the 
ob oft lorhgd one keeping it in {ight, you muſt move the organ af ſight, the eye. So 
then vvhen ever without moving, your eye, you continually. be- 
hold an obje& in the (elf ſame a[pe&, you do alvyays judge it 
1mmoveable. | 
Sy, I think it muſt needs be fo. by 
SAL v. Novv fancy your (elf to ben a ſhip, and to: have fixed 
your eye on the point of the Sail-yard : Do you think, that be- 
cauſe the ſhip moveth very taſt, you muſt move your eye, to keep 
your ſight alvvayes.upon the point of the Sail-yard, and to fol- 
low its motion ? THEOP X 
S1my. I amcertain,'that I ſhould need to make no change at 
all ; and that not only in the fight ; but if I had aimed a Musker 
at it, I ſhould never have need, let the ſhip move how it vvill, 
to ſtir it an hairs breadth to keep it full upon the ſame. 
SaLv. And this happens becauſe the motion, which the Ship 
conferrcth on the Sail-yard, it conferreth alſo upon you, and upon 
your eye; fo that you need not ſir it a yot to behold the top of 
che Sail-yard : and conlequently; it vvill ſeem to you immoyea- 
able. Now this Dilcourle being applied to the revolution of the 
Earth, and to the ſtone placed inthe top of. the Tower, in which 
you cannot diſcern, any motion, becaule that you have that mo- 
tion vyhich1s neceſſary for the following of it, in common with. it 
from the Earth ; fo that you need not move your eye. Whena- 
gain there is conferred upon it the motion of deſcent, which is its 
particular motion, and not yours, and that it is intermixed with the 
circular, that part of the circular which is common to the ſtone, 
and to the eye, continueth to, be imperceprible, and the right one- 
ly is perceived, for that co the perception of it, you muſt follow it 
with your eye, looking lower and lower. I-wiſh for the undecet- 
ving of this Philoſopher, that 1 could adviſe him, that ſome time 
.** Tart or other going by water, he would carry along with him a Veſſel 
the common motion OL reaſonable depth full of water, and prepare a ball of wax, 0r 
> imperceptble. other matter that would deſcend very flowly to the bottome, lo 
thatin a minute 6f an hour, it would ſcarce fink a yard ; and that 
rowing the boat as faſt as could be, ſo that in a minute of an hour 
it 
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it ſhould ran above an hundred yards, he would let the ball fub- 
merge into the water, & freely deſcend,& diligently obſerve its mo- 
tion. [f he would but do thus,he ſhould ſeeyfirſt,that it would goin a 
dire& line towards that point of the bottom of the veſſel,whither ir 
would tend,if the boat ſhould ſtand ſtill; & to his eye, and in rela- 
tion to the veſſel, that motion would appear moſt ſtraight and per- 
pendicular,and yet he could not ſay,but that it would be compoſed 
of the right motion downwards, and of the circular about the ele- 
ment of water. And if thele things befall in matters not natural, 
and in things that we may ys pm wa in their ſtate of reſt ; & then 
again in the contrary ſtate of motion, and yet as to appearance no 
diverſity at all is diſcovered, & that they ſeem to deceive our ſenſe 
what can we diſtinguiſh touching the Earth, which hath been per- 
petually in the ſame conſtitution, as to motion and reſt? Andin 
what time can we experiment whether any difference is diſcernable 
amongſt theſe accidents of local motion, in its diverſe ſtates of mo- 
tion and reſt, if it eternally indureth in but one onely of them ? 

S a G8. Theſe Diſcourſes have ſomewhat whetted my ſtomack, 
which thoſe fiſhes, and ſnails had in part nauſcated; and the former 
made me call to minde the correion of an errour, that hath ſo 
much appearance of truth, that I know not whether one of a 
thouſand would refuſe to admit it as unqueſtionable. And it was 
this, that failing into Syrzi, and carrying with me a very good 
Teleſcope, that had been beſtowed on me by our Common Friend, 
who not many daycs before had invented, I propoſed to the Ma- 
riners, that it would be of great benefit in Navigation to make uſe 
of it upon the round top of a ſhip, to diſcover and kenne Veſlels 
afar off. The benefit was approved, but there was obje&ed the 
difficulty of uſing it, by reaſon of the Ships continual fluuation; 
and eſpecially on the round top, where the agitation is ſo much 
greater, and that it would be better for any one that would make 
uſe thereof to ſtand at the Partners upon the upper Deck, where 
the toſling is lefſe than in any other place of the Ship. I (for 1 
will not conceal my errour) concurred in the ſame opinion, and 
for that time ſaid no more : nor can [I tell you by what hints I was 
moved to return to ruminate with my ſelf upon this buſineſſe, and 
in the end came to diſcover my ſimplicity (although excuſable) in 
admitting that for true, which is moſt falſe ; falſe I ſay, that the 
great agitation of the basket or round top, in compariſon of rhe 
[mall one below, at the partners. of the Maſt, ſhould render the 
uſe of the Teleſcope more difficult in finding out the objeR. 

S a1 v. I ſhouldliave accompanied the Mariners, and your ſelf 
at the beginning. 

Sine. Ando ſhould I have done, and ſtill do : nor can I be- 
lieve, if I ſhould think of it an hundred years, that I could under- 
ſand it otherwiſe. Ft SAGR« 
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Sa Gs. I may thenzit ſeems;for once p.ove a Maſter to you both, 
And becauſe the proceeding by interrogatories doth in miy opinion 
much dilucdate things, beſides the pleaſure which it affords of con- 
founding our companion;forcing from him thar which he thought he 
knew not,L will make nlc of that artifice. And firſt, I ſuppoſe that the 
Ship,Gally,or other Veſſel, which we'would diſcover,'ts a great way 
off, that is, four, (ix, ten, or tweaty * miles, for that to kenne thoſe 
neer at hand there is no need of thele Glafles : & conſequently,the 
Teleſcope may at ſuch a diſtance of tour or fix miles convenient] 
diſcover the whole Veſle], & a muchgreater'bulk. Now I demand 
what tor ſpecies, & how many for number are the motions that are 
made upon the round top,depending on the ffaQuation of che-Ship. 

Sartv. We will ſuppole thatthe Ship goeth rowards the Eaſt. 
Furſt, in a calme Sea, it would have no other motion than 
this of progreſſion , but adding' the undulation of the' Waves, 
there ſhall reſult thence one, which alternately hoyſting and low- 
cring the poop and prow, maketh the round top, to lean forward; 
and backwards ; other waves driving the veflel fidewayes, bow the 
Maſt to the Starboard and Larboard ; others, may bring the ſhip 
ſomewhat abovt, and bear her away by the Miſne from Eaſt, one 
while towards the * Northeaſt, another while toward the South. 
eaſt ; others bearing her up by the Carine may make her onely to 
riſe, and fall z and in ſum; theſe motions are for ſpecies two, one 
that changeth the direQtion of the Teleſcope angularly, the other 
lineally, without changing angle, that is, alwayes keeping the 
tube of the Inſtrument parallel to its ſelf. 

Sacr. Tell me, in the next place, if we, having firſt dire&ed 
the Teleſcope yonder away towards the Tower of * Burano, fix 
miles:from hence, do turn it angularly to the right hand, or to the 
left, or elſe upwards'or downwards, but a*ſtraws breadth, what cf- 
tect ſhall it have upon vs touching the finding our of the ſaid tower? 

SALV. It would make us immediately lole fight of it, for {uch 
a declination, though ſmall here ; may import there hundreds and 
chouſands of yards. 

Sack. Burit without changing the angle , keeping the tube 
alwayes parallel to it {elf , we ſhould transfer it ten or twelve 
yards farther off to the right or left hand , upwards or downwards, 
what alteration would it make as to the Tower ? 

S a L v- The change would be abſolutely undiſcernable ; for 
that the ſpaces here and there being contained between parallel 
rayes, the mutations made here and there, ought to be equal, and 
becauſe the:ſpace which the Inſtrument diſcovers yonder, is capa- 
ble of many of thoſe Towers; therefore we ſhall not loſe fight of it. 

Sa GK. Returning now to the Ship, we may undoubtedly af- 
firm, that the Teleſcope moving to the right or left, upwards, 0r 
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downwards, and allo forwards or backwards tea or fifreen fathom, 
kerping 1t all rhe while parallel to its felt, the vilive ray cannot 
{tray from rhe point oblerved in the obzet, more than thoſe fif- 
tcen fathom 3 and becaule in a diſtance of eight or ten miles, the 
Inſtrument takes in a much greater {pace than the Gally or other 
Veſſel kenn'd ; therefore thar {mall mutation ſhall not make me 
loic tight of her. The impediment therefore, and the cauſe of 
loling the object cannot betall us, unlefle upon the mutation made 
angularly 3 fince that Teleſcopes tranſportation higher or lower, to 
the right, or to the lefr, by the agitation of the ſhip, caunot import 
any great number of fathomes. Now ſuppole that you had two 
Teleſcopes fixed, one at the Partners clole by the Deck, and the 0- 
ther at the round top, nay at the main top, or main top-gallant 
top, where you hang forth the Pennon or ſtreamer, and that they 
be both dire&ed to the Veſlel that is ten miles off, tell me, whe- 
ther you belicve that any agitation of the ſhip, & inclination of the 
Maſt, can make greater changes,as to the angle,in the Higher tube, 
than in the lower ? One wave atiſing, the prow will make the main 
top give back fifteen or twenty fathom more than the foot of the 
Malſt;and it ſhall carry the upper tube along with it fo greata ſpace, 

& the lower it may be not a palm; but the angle ſhall change in one 
Inſtrument aſwell as in the other ; and likewiſe a {1de-billow ſhall 

bear the higher tube an hundred times as far to the Larboard or 

Starboard, as it will the other below ; but the angles change not at 
all, or elfe alter both alike. But the mutation to the right hand or 

lefr, forwards or backwards, ' upwards or downwards, bfingeth no 

{enſible impediment in the kenning of objeQs remote, though the 
alteration of the angle maketh great change therein ; Therefore it 
muſt of neceflity be confeſſed, that the uſe of the Teleſcope on the 
round top is no more diſjicult than upon the Deck at the Partners 
leeing that the angular mutations are alike in both places. 

S a Lv. How much circumipection is there to be uſed m affirming 
or denying a propoſition? I lay again,thar hearing it reſolutely affir- 
med, that there 13 a greater motion made on the Maſts top, than at 
its partners, every one will perſwade himfelt, that the uſe of the Te- 
leſcope is much more difficult above than below. And thus allo I w 
il] excuſe thoſe Philoſophers, who grow impatient and fly out into 
paſſion againſt ſuch as will not grant them, that that Cannon bullet 
which they cleerly ſee to fall in a right line perpendicularly, doth 
abſolurely move in that manner 3 but will have its motion to be by 
an arch, and alſo very much inclined and tranſverſal : but let us 
leave them in theſe labyrinths,and let us hear the other objections, 
that our Author in hand brings againſt Copernicus. | 

Sinmy, The Author gocth on to dz?monſtrate that in the Do- 
Grine of Copernicus, it 15 r2quiſice ro deay th2 Sznſes , and the 
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oreatelt Senlations, as for inſtance it would be, if we that feel the 
reſpirations of a gentle gale, ſhould not feel the impulle of a per- 
petual wiude thar beaterh upon us with a velocity that runs more 
than 2529 miles an hour, tor ſo much is the ſpace that the centre 
of the Earth in its annual morion paſleth in an hour upon the cir- 
cumference of the grand Orb, as he diligently calculates; and 
becauſe, as he ſaith, by the judgment of Copernicus, Cum terra 
movetur circumpoſutus aer, motus 1amen ejus, welocior licet ac ra- 
prdior celerrimo quocunque vento, a nohis non ſentiretur, ſed ſum- 
ma tum tranquilitas reput aretur, niſt alins motus accederet. Quid 
eft verd decipi ſenſum, niſt bec eſſet deceptio ? | Which I make to 
ſpeakto this ſenſe. ] The circumpoled air is moved with the Earth, 
yet its motion, although more ipeedy and rapid than the {wifteſt 
wind whatſoever, would not be perceived by us, but then would 
be thought a great rranquillity, unlefle lome other motion ſhould 
happen 3 what then is the deception of the lenſe, it this be 
not e 

Sari v. It muſt needs be that this Philolopher thinketh, that 
that Earth which Copernicus maketh to turn round, together with 
the ambient air along the circumference of che greatOrb,is not that 
whereon we iahabir,bur ſome other {eparated from this;for that this 
of ours carrieth us allo along with it with the ſame velocity, as al- 
{o the circumyacent air ': And what beating of the air can we feel, 
when we fly. vvith equal ſpecd from that vvhich ſhould accoſt us ? 
This Gentleman torgot, that vve no le(s than the Earth and air are 
carried about, and that conſequently vve are alvvays touch'd by 
one and the ſame part of theair, vvhich yet doth not make us feel 
IC - 

Sime. But I rather think that he did not ſo think ; hear the 
vvords vvhich immediately follovvy. Preterea nos quoque rotamur 
ex circumduCtione terre &kﬀc. 

Sa LV. Now I can no longer help nor excuſe him ; do you 
plead for him and bring him off, Simplicizs. 

S ime. I cannot thus upon the ſudden think of an excuſe that 
pleaſeth me. 

SaLv. Go to; take this whole night to think on it, and de- 
tend him to morrow ; in the mean time let us hear ſome other of 
lis objections. 

S1ny. He prolecuteth the ſame ObjeQion, ſhewing, that in the 
way of Copernicus, a man muſt deny his own ſenſes. For that 
this principle whereby we turn round with the Earth, either is 
intrinlick to us, or external 3 that is, a rapture of that Earth; and 
if it be this ſecond, we not feeling any ſuch rapture, it muſt be 
contetſed that the ſenſe of teeling, doth not feel its own obje& 
touching it, nor 1ts ampreſſion on the ſenſible part : but if the prin- 
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ciple be 1atrinſeca], we ſhall not perceive a local motion that is de- 
rived trom our felyes, and we ſhall never diſcover a propenſion per- 
petually annexed to our ſelves. 

S x 1. v. Sothat the inſtance of this Philoſopher lays its ſtreſs up- 
on this, that whether the principle by which we move round with 
the Earth be either extern, or intern, yet however we mult per- 
ceive it, and not perceiving it, it is neither the one nor the other, 
and therefore we move not, nor conſequently the Earth. Now 1 
ſay, that 1t may be both ways, and yet we not perceive the ſame. 
And that it may be external ,the experiment of the boat ſupera- 
bundantly fatisfieth me ; I ſay, {uperabundantly, becauſe it bein 
in our power at all times to make ir move, and allo to make it 
ſtand ſtill, and with great exanels to make obſervation, whether 
by ſome diverſity that may be comprehended by the ſenle of feel- 
ing, we can come to know whether it movyeth or no, {ecing that 
as yet ne {uch ſcience 1s obtained : Will it then be any matter of 
wonder, if the {ame accident is unknown to us on the Earth, the 
which may have carried us about perpetually, and we, without our 
being ever able to experiment its reſt ? You, Simplicins, as 1 be- 
lieve, have-gone by boat many times to Padona, and if you will 
confels the truth, you never feltiin your ſelf the participation of 
that motion, anlels when the boat 'running a-ground, or encoun- 
tring ſorhe obſtacle, did ſtop, and that you with the other Paſſcn- 
gers being taken on a {udden, were with danger over-{et. Ir 
would be 'neceſſary that the Terreſtrial Globe ſhould mect with 
ſoine rub that might arreſt it, for 'I aſſure you, that then you 
would diſcern the impulle reſiding in you, when it ſhould roſs you 
up towardsthe Stars. 1t's true, that by the other {enſes, but yet 
affiſted by Realon, you may perceive the motion of the boat, that 
is, with the fiphe, in that you ſee the trees and baildings placed on 
the ſhoar, which being leparated from the boat, feem, to move the 
contrary way. But it you would by ſuch an experiment receive 
intire ſatisfaction in this buſineſs -of the Terreſtrial motion, look 
on the ftars, which upon:this reaſon {cem ro move the contrary 
way. As*o the wondering that we ſhould not feel ſuch a prin- 
ciple, ſuppoſing it ro be maternal, 1s a le(s realonable conceit; for 
if we do not feel ſuch a one, that cometh to us from without, 
and that frequently gocthiaway, with what reaſon can we expect 
to feel ir, if at immwurably and continually refides in us ? Now let 
us ſee what you have farther ro allege on this argument. 

$1» p. Take thisſhort-exclamation. Ex bac itaque opinion? 
neceſſe ef diffidere noſtris ſenſubus, ut ponitus fall acibus wel ſtupidis 
in ſenſulibus, etiam conjunSiſſins, dijudicandis. Quam ergo ve- 
ritatem ſperare poſſumns 4 facultate ated fallaci ortum trahentem ? 
[Which 1 render thus:] From this opinion likewiſe, we muſt of 
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neceſiity ſuſpect our own lenſes, as wholly fallible, or ſtupid in 
judgiog of (enſible things even very near at hand. What truth 
therefore can we hope for, to be derived irom lo deceiveable a fa- 
culty ? 

S i v. But I deſire not to deduce precepts more profitable, or 
more certain, learning ro be more circumſpect and lels confident 
about that which at firſt bluſh is reprelenred to us by the ſenſes, 
which may eaſily deceive us. And 1 would not have this Author 
trouble himſelf in attemptiug to make us comprehend by ſenſe, 
that this motion of deicending Graves 1s ſimply right, and of 
no other kind ; nor let him exclaim that a thing fo clear, manifeſt, 
and obvious ſhould be brought in queſtion ; for in ſo doing, he 
maketh others believe , that he thinketh thole that deny that mo. 
tion to be abſolutely ſtreight, but rather circular, the ſtone did 
ſenſibly ſee it to move in an arch,ſ(eeing that he inviteth their ſenſes 
more than their Reaſon, to judg of that effe&t : which 1s not true, 
Simplicius, for like as I, that am indifterent in all thele opini- 
ons, and onely in the manner of a Comedian, perſonate Copernt- 
c45 in theſe our repreſentations, have never 1cen, nor thought 
that I have ſeen that ſtone fall otherwiſe than perpendicularly, 
{o I believe, that to the eyes of all others it ſeemed to do the 
ſame. Better it 1s therefore, that depoſing that appearance in 
which all agree, we make uſe of our Reaſon, either to confirm the 
reality of thar, or to diſcover its fallacy. 

SaGk. If I could any time meet with this Philoſopher, who 
yet me thinks iz more ſublime than the reſt of the followers of 
the {ame doGrines, I would in token of my affection put him in 
mind of an accident which he hath doubtleſs very often beheld; 
from which, with great conformity to that which we now diſcourſe 
of, it may be colle&cd how eaſily one may be deceived by the, bare 
appearance, or, if you will, repreſentation of the ſenſe. And the 
accident is, the Moons ſeeming to follow thoſe that walk the ſtreets 
in the night, with.a pace equal to theirs, whilſt they ſee it go gli- 
ding along the Roots of houſes, upon which it ſheweth juſt like a 
cat, that really running along the ridges of houſes, leaveth them 
behind. An appearance that, did not reaſon interpoſe, would but 
too manifeſtly delude the fight. | 

Simy. Indeed there want not experiments that render us cer- 
tain of the fallacy of the meer ſenſes ; therefore ſuſpending ſuch 
ſenſations for the preſent, let us hear the Arguments that follow 
which are taken, as he ſaith, ex rerum natura. The firſt of which 
is, that the Earth cannot of its own nature move with three moti- 
ons very different ; or otherwiſe we muſt deny many manifeſt 
Axioms. The firſt whereof is, that Omnis effeius dependeat ab 
aliqua cauſa , | i. e. | bhat every effe& dependeth on ſome $% 

The 
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The ſecond, that Nulla res ſeipſam producat ; [ z. 8] that nothing 
produceth. it lelt : from whence it follows, that it is not poſſi- 
ble that the -mover and moved ſhould be totally the ſame thing : 
And this is maniteſt, not onely in things that are moved by an. ex- 
trinſick mover; but it is-gathered alſo from the. principles pro- 
pounded 5 that the {ame holdeth true in the natural motion depen- 
dent on an intrinfick principle ; otherwiſe, being that the mover, 
as a mover, 1s the caule,-and the thing moved, as moved, js the 
effe& , the fame thing would totally be both the-cauſe and effec, 
Therefore a body dorh not move its whole ſelf, that is ,. ſo as 
that all moveth., and all is moved ; but its neceffary in the thing 
moyed to diſtinguiſh in tome manner the eftictent principle, of the 
motion , and that which with that motion 15 moved. The third 
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Axiom is, ,that-in rebxs que ſenſui ſubjicruntur.,. unum, quatenus _ 


unum, unam ſolam rem producat; i.e. That in things ſubze& to 
the ſenſes, one, as it is one, produceth but onely one thing; :.;That 
is, the ſoul in animals produceth its true divers, operations ,.as the 
ſight, the hearing, the.ſmell, generation, ec. but all thelc with 
ſeveral inſtruments. Andin ſhort , in things ſenſible, the diyerſi- 
ty of operations , 1s obſerved to derive it ſelf from the diyerſity 
chat is in the eauſe. Now jf-we put all theſe Axjoms together, it 
will be a thing very manifeſt , that one ſimple; body , as is, the 
Earth , cannot of its own nature move. at the {ame time with 
three motions, very divers ; For by the foregoing ſuppoſlitions, 
all moveth not its ſelf all ; it is neceſſary therefore to diſtinguiſh 
1n, it three: principles of its three, mhotions ; otherwiſe one and the 
{ame principle would produce many motions ; bur if it cantein in 
it three principles of natural motions', befides the part moved, it 
ſhall not be a ſimple body , but, compounded of three principle 
movers, and of the part moved. If therefore the Earth be a fim- 
ple body , it ſhall not move with three motions 3 nay. more, it will 
not move with any of thoſe which Coperniczs aſcribeth to it, it 
being to move but with one alone, for that it is manifeſt , by the 
reaſons of Ariſtotle, that it moveth to its centre , as its parts do 
ſhew , which deſcend at right angles to the Earths Spherical 
Surface. 

Sarv. Many things might be ſaid, and conſidered touching 
the conneGtion of this argument 3 but in regard that we can re- 
ſolve it in few words, I will not at this time without need inlarge 
upon ir; and fo much the rather, becauſe the {ame Author hath 
furniſhed me with an anſwer, when he ſaith that from one {ole prin- 
ple in-animals , there are produced divers operations ſo that for 
the preſent my an{wer ſhall be, that in the ſame manner the Earth 
from one onely principle deriveth ſeveral operations. 


S 1 Me. But this anſwer will not at all ſatisfic the Author who 
7 makes 
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makes the objeQion, yea, it is totally overthrown by that which 
immediately after he addeth for a ſonnet confirmation of his argu. 
ment; as you ſhall hear. He re-1n orceth his argument, I ſay, with 
another Axiome,—-which is this ; That natura in rebus neceſſariis 
nec deficzat, nec ebundat : i.e. That nature in things neceſſary j; 
neither defe&ive, nor ſuperfluous. This is obvious to the obſer. 
vers of natural things, and chiefly of animals, in which, becauſe 
they are to move with many motions, Nature hath made many 
flexures, and hath thereunto commodiouſly knitted the parts for 
motion , as to the knees, to the hips, for the inabling of living 
creatures to go, and run at their pleaſure. Moreover in man he 
hath framed many flexions, and joynts, in the elbow, and hand, to 
enable them to perform many motions. From theſe things the ar- 
ument is taken againſt the threefold motion of the Earth. [ Ei- 
ther the Body, that is one, and continuate, without any manner 0 
knittings or flexions, can exerciſe divers motions, or cannot : If it 
can without them, then in vain hath nature framed the flexures in 
animals ; which is contrary to the Axiome : but if it cannot with- 
out them, then the Earth, one body, and contipuate, and deprived o 
flexures, and joynts, canuot of its own nature move with plurali- 
ty of motions.) You ſee now how craftily he falls upon your an- 
ſwer, as if he had foreſeen it. 

S atv. Are you ſerious, or do you jeſt ? 

S1iny. I ſpeak it with the beſt judgment I have. 

Sarv. You muſt therefore ſee that you have as fortunate an 
hand in defending the reply of this Philoſopher, againſt ſome 0- 
ther rejoynders made to him; therefore anſwer for him, I pray 
you, ſeeing we cannot have him here. You firſt admit it for true, 
that Nature hath made the joynts, flexures, and knuckles of li- 
ving creatures, to the intent that they might move with ſnndr 
and divers motions; and I deny this propoſition ; and ſay, that 
theſe flexions are made, that the animal may move one, or more 
of its parts, the reſt remaiving immovyed : and I ſay, that as to the 
ſpecics and differences of motions thoſe are of one kind alone, to 
wit, all circular, and for this cauſe you ſee all the ends of the mo- 
veable bones to be convex or concave, and of theſe ſome are ſphe- 
rical, as are thoſe that are to move every way, as in the ſhoulder- 
Joynt, the arme of the Enfigne doth, in diſplaying the Colours, 
and that of the Falconer in bringing his Hawk to the lure ; and 
ſuch is the flexure of the elbow, upon which the hand turns round, 
in boring with an augure : others are circular onely one way, and 
as1t were cylindrical, which ſerve for the members that bend one- 
ly in one faſhion, as the joynts of the fingers one above another, 
&c. But without more particular induQions, one only general diſ- 
courſe may make this truth underſtood ; and this is, that of a ſolid 
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body chat moyeth, one of its extreams ſtanding ſtill without, chan« 
ching place; the motion muſt needs be circular;-and no other : and 
becaule in the)iving creatures moving, one of ats. members-doth 
not-{eparate from the other its conterminal, thertfore that: morion 
is of neceſliry circular. | FY \ 720 

$i Me. How can this be? For I fee the animal moye with an 
hundred motions that are not circular, and very different from one 
another, as to run, to skip, to climbe, to deſcend, to ({wim, and 
many others, | | 

Salve. Tis well : but theſe are ſecondary motions, depending 
on the preceding motions of rhe joynts and flexures. Upon the 
plying of the legs to the knees, and the thighs to.the hips, which 
are circular motions of the parts, is produced, as. conſequents, the 
skip, or running, which are motions of the whole body, and. theſe 
may poſlibly not be circular. Now. becaule one part of ..the ter- 
reſtrial Globe is not required to move upon another part inmoye- 
able, but that the motion is to be of the whole body, there is no 
need in it of flexures. ; TY he: 

$1me. This ( will the aduerſary rezoyn_) might be, ib the moti- 
on were but one alone, but they heing three, and: thole. very dif- 
ferent from each other, it 1s not poſliþle that they ſhould concur in 
an * articulate body. BLPFUR: Fit | 
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.$4 1 4: Lverily believe that this would be the anſwer .of -the 
Philoſopher, Againſt which L make oppoſition another ways; and 
azk..you, whether you think that by way of joynts and flexures one 


may adapt the terreſtrial Globe to the participation of three diffe- 
rent circular motions ? Do you. not an{wer me? Seeing you. are 
{peechleſſe, I will undertake to an{wer for the Philoſopher , who 
would abſolutely reply. that they--might 3 - for that otherwiſe it 
would have ;been ſ{uperfjuous, and beſides the purpoſe to haye pro- 
poled to conſideration, that nature maketh the flexiong, a the 
end, the moveable may move with differear motions; and. that 
therefore ;the terreſtrial Globe having no flexures, it cannot have 
thoſe three motions which are aſcribed to it. For if he had 
thought, that neither by belp of flexures, it could be rendered apt 
for ſuch motions, he would have freely affirmed, that the Globe 
could not move with three motions.: Now gtanting this , I intreat 
you: ,, and by you, if it were poſſible, that Philoſopher , Au- 
thor of the Argument , to be {o.courteous as to teach me in what 
manner thoſe fHlexares ſhould be. accommodated, ſo that thoſe 
three motions might commodiouſly be excerciſed ; and I grant you 
tour or {ix moneths time to think of an anſwer. - As to me, it ſeem- 
eth that one principle onely may cauſe a plurality of motions in 
the Terreſtrial Globe , juſt in the ſame manner that, as I told you 
before, ane onely principle with-.the help of various inſtruments 
HET --.-* G g pro- 
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produceth ſundry and divers motions in living creatures. And ag 
ro the flexures there is no need of them , the motions being of the 
whole , and not of ſome particular parts; and becauſe they are 
to be circular , the meer ſpherical tigure 1s the moſt perfe& articu- 
lation or fle&ion that can be defired. | 

$1 y. The moſt that ought:to be granted upon this, would be, 
that it may hold true in one fingle motion , but in three different 
motions, in my opinion , and that of the Author , (it 1s 1mpoſſi- 
ble; as he going on proſecuting the obzeQion , writes 1n the fol. 
lowing words. Let us ſuppoſe, with Copernicus, that the Earth 
moveth of its own-faculty , and upon an intrinſick principle from 
IWeſt to Eaſt in the plane of the Ecliptick; and again, that it alſo 
by an intrinſick, principle revolveth about its centre, from Eaſt to 
Weſt ; and for a third motion , that it of its own inclination defle- 
Geth from North to South, and ſo back again. It being a conti- 
nuate body , and not knit together with joints and fleCtions , our 
fancy and our judgment will never be able to comprehend , that 
one and the ſame natural and indiſtin& principle , that is, that 
one and the {ame propenfion., ſhould aguare it at the ſame inſtant 
with different, and as it were of contrary motions. I cannot be- 
lieve that any one would ſay ſuch a thing , unlefſe he had under- 
took to maintain this poſition right or wrong. 

S41v. Stay a little ; and find me out this place in the Book. 
Fingamus modo cum Copernico, terram aliqua ſud vi, O+ ab indito 
principio-impelli ab Occaſu ad Ortum in Ecliptice plano ; tum rur- 
ſus revolyi ab indito etiam principio , circa ſuimet centrum , ab 

A groſe error Ortu in Occaſum ;, tertio' deflecii rurſus ſuopte nutu '2 ſepten. 
of the oppoſer of trione in Auſtrum-, @+ viciſſum. 1 had thought , Simplicins, 
CRY that you might have -erred in reciting the words of the Au- 

thor, but now 1 ſee that he , and that very groſlely , decei- 
veth himſelf; and to my grief, I find that he hath ſet himſelf to 
oppole a poſition , which he hath not well underſtood ; for theſe 
are not the motions which Copernicus aſſignes to the Earth. 
Where doth he find that Copernicus maketh the annual motion 
by the Ecliptick contrary to the motion abour itsown centre ? It 
muſt 'needs be that he. never read his Book, which in an hundred 
places, and in the very firſt Chapters affirmeth thoſe motions to 
be both towards the ſame parts, that is from Weſt to Eaſt. 
But without others telling him, ought he not of himſelf to com- 
prehend-, that attriburing to the Earth the motions that are ta. 
ken, one of them from the Sun , and the other from the pri- 
mum wobile , they muſt of neceſſity both move one and the ſame 
way.-: 


gl ſ*btil xd S1Me. Take heed that you do not erre your ſelf, and Coperni- 
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Eaſt to Weſt? And the annual motion of the Sun thtough the 
Echptick , 1s it not on the contrary from Weſt to Eaſt ? How 
chen can you make theſe motiors being conferred on the Earth, of 
contraries to become confiſtents ? 

- Sacr. Certainly, Simplicins hath diſcovered to us the original 
cauſe of error of this Philoſopher ; and in all probability he 
would have aid the very ſame. 

Sarv. Now if it be in our power , let us at leaſt recover 
Simplicins from this errour z who ſecing the Stars in their ritin 
co appear above the Oriental Horizon , will make it no difficulr 
thing to underſtand , that in caſe that motion ſhould not bejong 
to the Stars , it would be neceſſary to confeſle, that the Horizon, 
with a contrary motion would go down ; and that conſequently 
the Earth would reoolve in it ſelf a. contrary way to that where- 
with the Stars {eem to move , that is from Welt to Eaſt , which 
is according to the order of the Signes of the Zodiack. As, inthe 
next place , to the other motion, the Sun being fixed in the cen- 
tre of the Zodiack , and the Earth moveable about its circumfe- 
rence , to make the Sun ſeem unto us to move about the ſaid Zo- 
diack , according to the order of the Signes , it is neceſſary , that 
the E arth move according to the ſame order , to the end that the 
Sun may ſeem to us to poſlefſe alwayes that degree 1a the Zodiack, 
that is oppoſite to the degree in which we find the Earth ; and thus 
the Earth running » verb: 'gratia, through Aries , the Sun will 
appear to run thorow Libra; and the Earth paſling thorow the 
figne Taurus , the Sun will paſſe thorow Scorpio, and fo the 
Earth going thorow Gemini, the Sun ſeemeth to go thorow Sa- 
gittarius ; but this is moving both the ſame way , that is accord- 
ing to the order of the fignes ; as alſo was the revolution of the 
Earth about its own centre. 

S1np. I underſtand you very, well , and know not what to al- 
ledge in excuſe of (o grofle an error. 

Sar v. And yer, Simplicins,there is one yet worſe then this; and 
it is, that he makes the Earth move by the diurna] motion about 
its own centre from Eaſt to Weſt ; and perceives nor that if this 
were ſo, the motion of twenty four hours appropriated by him 
to the Univerſe , would, in our ſeeming, proceed from Welt to 
Eaſt ; the. quite contrary to that which we behold. _ 

Sine. Oh ſtrange! Why 1, that have ſcarce ſeen the firſt 
elements of the Sphere, would not, I am confident, have erred 
lo horribly. | 

Sar yv. Judg now what pains this Antagoniſt may be thought 
to have taken in the Books of Copernicus , if he abſolutely invert 
the ſenſe bf this grand and principal Hypotheſis, upon whichis 


founded the whole ſumme of thoſe things wherein Copernicus 
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difſenteth from the doQrine of Ariftotle and Ptolomy. As again, 
to this third motion, which the Author aflignes to the Terreſtrial 
Globe, as the judgment of Copernicys, I know not which he would 
mean thereby : it is not that queſtionleſle, which Coperniczxs af- 
cribes unto it conjunRly with the other two, annual and diurnal, 
which hath nothing to do with declining towards the South and 
North ; but onely {erveth to keep the ax1s of the diurnal revoluti- 
on continually parallel to ir (ett ; fo that ir muſt be confeſt, that 
either the Authour did not underſtand this, or that elſe he diflem- 
bledit. But although this great miſtake ſufficerh to free us from 
any obligation of a farther enquiry 1ato his objections; yet ne- 
verthelefle I ſhall have them in eſteem ; as 1adeed they deſerve to 
be valued much before the many others of impertinent Antago- 
niſts. Returning therefore to his objection, I {ay, that the two 
motions, annual and diurnal, are not in the leaſt contrary, nay are 
towards the ſame way, and therefore may depend on one and the 
ſame principle. The third is of it ſelf,and voluntarily fo conſequen- 
tial to the annual, that we need nor trouble our ſelves ( as I ſhall 
ſhew in its place) to ſtudy for principles either internal or external, 
from which, as from its cauſe, to make it produced. 

SaGk. I ſhall allo, as being induced thereto by natural reaſon, 
ſay ſomething to this Antagoniſt. He will condemn Copernicas, 
unlefle IL be able to anſwer him to all objections, and to fatishe 
him in all queſtions he ſhall ask; as if my ignorance were a neceſ- 
ſary argument of the falſhood of his DoGrine. But if this way of 
condemning Writers be in his judgment legal, he ought not to 
think it unreaſonable, if I ſhould not approve of Ariſtotle and Pto- 
lomy, when he cannot reſolve, better than my felt, thoſe doubts 
which I propound to him, touching their Do&rine. He asketh me, 
what are the principles by which the Ferreftrial Globe is moyed 
with rhe Annual motion through the Zodiack, and with the Diur- 
nal through the EquinoGial about its own axis. I anſwer, that 
they ate like to thoſe by which Saturn is moved about the Zodi- 
ack 1n thirty years, and about its own centre in a much ſhorter 
time along the EquinoQtial, as the collateral apparition and oc- 
cultation of its Globes doth evince. They are principles like to 
thoſe, whereby he {crupleth nor to grant, that the Sun runneth tho- 
row the Ecliptick in a year, and revolveth about its own centre 
parallel to the Equino&tal in lefſe than a moneth, as its {pots doth 
tenftbly demonſtrate. They are things like to thoſe whereby the 
Medicean Stars run through the Zodiack in twelve years, and 
all the while revolve in ſmall circles, and ſhort periods of time a- 
bout Jupiter. 

S1Me. This Author will deny all theſe things, as deluſions of 
the fight, cauſed by the cryſtals of the Teleſcope. 
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Sax GR. But this would be to draw a further inconvenience up- 
on himſelf, in that he holdeth, that the bare «ye cannot be decci- 
ved in judging of the right motion of deſcending graves, and yet 
holds that it is deceived 1n beholding theſe other motions ar ſuch 
time as its vilive vertue is perfeCted, and augmented to thirty times 
as much as it was before. We tell him therefore, that the Earth in 
like manner partaketh of the plurality of motions : and it is per- 
haps the- fame, whereby the Loadſtone hath its motion down- 
wards, as grave, and two circular motions, one Horizontal, and the 
other Vertical under the Meridian. Bur what more ; tell me, $inr- 
plicins, between which do you think this Auchor would put a 
greater difference, 'twixt right and circular motion, or 'twixt moti- 
on and reſt ? 

S ime. 'Twixt motion and reſt, certainly, And this is mani- 
feſt, for that circular motion 1s not contrary to the right, according 
to Arifiotle ; nay, hz granteth that they may mix with each 0- 
ther ; which it is impoſlible tor motion and reſt to do. 

Sa Gk. Therefore its a propolition lefſe improbable to place 
in one natural body two internal principles, one ro right motion, 
and the other to circular, than two 1uch interne principles one to 
motion, and the other to reſt. Now both theſe politions agree to 
the natural inclination that reſideth in the parts of the Earth to re- 
turn to their whole, when by violence they are divided from it ; 
and they onely diſſent in the operation of the whole : for the lat- 
ter of them will have it by an interne principle to ſtand ſtill, and 
the former aſcribeth to it the circular motion. But by your con- 
ceflion, and the confeſſion of this Philoſopher, two principles, one 
to motion, and the other to reſt, are incompatible together, like as 
their effes are incompatible : but now this evenes not in the two 
motions, right, and circular, which have no repugnance to each 
other. | 

Sau v. Adde this more, that in all probability it may be that 
the motion, that the part of the Earth ſeparated doth make whilſt 
it returneth towards its whole, is alſo circular, as hath been alrea- 
dy declared ; fo that in all reſpe&s, as far as concernes the preſent 
caſe, Mobility ſeemeth more likely - than Reſt. Now proceed, 
Simplicius, to what remains. 

S 141 y. The Authour backs his Argument with producing ano- 
ther abſurdity, that is, that the ſame motions agree to Natures ex- 
treamly different ; but experience ſheweth, that the operations 
and motions of different natures, are different ; and Reaſon con- 
firmeth the ſame : for otherwiſe we ſhould have no way left to 
know and diſtinguiſh of natures, if they ſhould not have their 
particular motions and operations, that might guide us to the 


knowledge of their ſubſtances. 
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Sacr. I have twice or thrice obſerved in the diſcourſes of this 
Authour, that to prove that a thing is ſo, or fo, he. ſtill alledgeth, 
that in that manner it is conformable with our underſtanding ; or 
that otherwiſe we ſhould never be able to conceive of it 3. or that 
the Criterium of Philoſophy would be overthrown. As if that na- 
ture had firſt made mens brains, and then diſpoſed all things in 
coaformity to the capacity of their intelle&ts. Burt I incline rather 
to think that Nature firſt made the things themſelves, as ſhe beſt 
liked, and afterwards framed the reaſon of men capable of con- 
ceiving (though not wichour great pains) ſome part of her ſe. 
crets. 

Sa1yv. I amof the ſame opinion. But. tell me, Simplicing, 
which are theſe different natures, to which, contrary to expe- 
rience and reaſon, Copernicus aflignes the {ame motions and ope- 
rations. | 

S1My. They are theſe. The Water, the Air, (which doubt- 
lefſe are Natures different from the Earth ) and all things that 
are in thoſe elements compriſed, ſhall each of them have thoſe 
three motions, which Copernicus pretends to be in the Terreſtriall 
Globe; and my Authour proceedeth to demonſtrate Geometri- 
cally, that, according to the Copernican DoGrine, a cloud that is 
ſuſpended in the Air, and that hangeth a long .time over our 
heads without changing place, muſt X neceſſity have all thoſe three 
motions that belong to the Terreſtrial Globe. The demonſtra- 
rion is this; which you may read your felt, for I cannot repeat it 
without book. 

S aL v. Iſhall not ſtand reading of it, nay I think it an imper- 
tinency in him to have inſerted it, for I am certain, that no 
Copernican will deny the ſame. Therefore admitting him what he 
would demonſtrate, let us ſpcak to the obje&ion, which in my 
judgment hath no great ſtrength to conclude any thing contrary 
to the Copernican Hypotheſes, lecing that it derogares nothing from 
thoſe motions, and thoſe operations, whereby we come to the 
knowledge of the natures, &c. Anſwer me, I pray you, Simplici- 
#5 : Thoſe accidents wherein ſome things exa&ly concur , can 
they ſerve to inform us of the different natures of thoſe things ? 

S1imy. Noir : nay rather the contrary, for from the idendity 
of operations and of accidents nothing can be inferred, but an 
idendity of natures. 7 

Sarv. So that the different natures of the Water, Earth, Air, 
and other things conteined in theſe Elements, is not by you argu- 
ed from thoſe operations, wherein all theſe Elements and their af- 
fixes agree, but from other operations ; is it ſo ? 

SIMmp. The very ſame. 


SA Lv. So that he who ſhould leave in the Elements all thoſc 
mot10Nns, 
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motions, operations, and other accidents, by which their natures 
are diſtinguiſhed, would not deprive us of the power of coming 
to the kaowledge of them 3; although he ſhould remoye thoſe v- 
perations, in which they unitedly concur, and which for that reaſon 
are of no uſe for the diſtinguiſhing of thoſe natures. 

S1Me. I think yourdiſlertation to be very good. 

S a LV. But that the Earth, Water, Air, are of a nature equally 
conſtituted immoveable about the centre, is it not the opinion of 
your ſelf, Ariſtotle, Prolomy, and all their (eQators ? 

Simy. Its on all hands granted as an undeniable truth. 

Sarv. Then from this common natural condition of quie(= 
cence about rhe centre, there is no argument drawn of the different 
natures of thele. Elements, and things elementary , but thar 
knowledge mult be colletted from other qualities not common ; 
and therefore whoſo ſhould deprive the Elements of this common 
reſt only, and ſhould leave unto them all cheir other- operations, 
would not in the leaſt block up the way that leadeth to the know- 
ledge of their eſſences. But Copernicus depriveth them onely of 


this common reſt, and changeth the {ſame into a common motion, | 


leaving them gravity, levity, the motions upwards, downwards, 
ſlower, faſter, rarity, denſity, the qualities of hot, cold, dry, moilt, 
and in a word, all things beſides. Therefore ſuch an abſurdity, as 
this Authour imagineth to himſelf, 15 no Copernzcaz poſition ; nor 
doth the concurrence in an identity of motion import any more or 
leſs, than the concurrence in an identity of reſt about the diverſi- 
fying, or not diverſifying of natures. Now tell us, if there be any 
argument to the contrary. 
| $1my. There followeth a fourth objzeGion, taken from a natu- 
ral obſervation, which is, That bodies of the ſame kind , have mo- 
tions that agree in kinde, or elſe they agree in reſt. But by the Co- 
pernican Hypotheſis, bodies that agree in kinde, and are moſt ſem- 
blable to one another, would be wery diſcrepant, yea diametrically 
repugnant 4s to motion ; for that Stars ſo like to one another, would 
be nevertheleſſe ſo unlike in motion, as that ſix Planets would perpe- 
tually turn round; but the Sun and all the fixeed Stars would ftand 
perpetually immoweable. | 
Sa Ly. The forme of the argument appeareth good ; but yet 
I believe that the application or matter is defective : and if the 
Authour will but perſiſt 1n his aſſumption, the conſequence ſhall 
make dire&ly againſt him. The Argument runs thus; Amongſt 
mundane bodies, ſix there are that do perpetually move, and they 
are the ſix Planets ; of the reſt, that is, of the Earth, Sun, and 
fixed Stars, it 15 diſputable which of them moveth, and which 
ſtands ſtill, it being neceſſary, that if the Earth ſtand ſtill, the Sun 


and fixed Stars do move 3 and it being alſo poſlible, that the Sun 
and 
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and fixed Stars may ſtand immoveable, 1m cale the Earth ſhould 
move : the matter of fa& in diſpute is, to which of them. we may 


with moſt convenicnce aſcribe motion, and to which reſt, Natura] 


reaſon difares, that motion ought to be afligned to the. bodies, 
which in kind and efſence moſt agree with thole bodies which do 
undoubtedly movezand reſt to thoſe which molt diſſent from them; 
and in regard that an eternal reſt and perpetual motion-are moſt 
different, it is manifeſt, that the nature of the body always move. 
able ought to be moſt different from the body alwayes ſtable. 
Therefore, in regard that we are dubious of motion and reſt, 
let us enquire, whether by rhe help of {ſome other eminent affeRi- 
on, we may diſcover, which moſt agreeth wich the bodies certain- 
ly moveable, either the Earth, or the Sun and fixed Stars. But ſee 
how Narure, in favour of our necefliry and deſire, preſents us 
with two eminent qualities, and no les different than motion and 
reſt, and they are light and darkneſs, to wit, the being by. nature 
moſt bright, and the being obſcure, and wholly deprived of light: 
the bodies therefore adorned with an internal and eternal (plen- 
dour, are moſt different in eſſence from thole..deprived of light : 
The Earth is deprived of light; the Sun is'moſt {plendid in it felf, 
and ſo are the fixed. Stars. The fix Planets do abſolutely 
want light ; as the- Earth; therefore their etſence agreeth with 
the Earth, and differeth from the Sun and fixed Stars. + There- 
fore is the Earth moveable, immoveable the Sunne and Starry 
Sphere. | 11124; 

S1My. But the Authour will not grant, that the fix Planets arc 
tenebroſe, and by that negative will he. abide. Or he will argue 
the great conformity of nature between the fix Planets, and the 
Sun, and Fixed Stars; and the diſparity between them and the 
Earth from other conditions than from tenebroſity and light ; yea, 
now I remember in the fifth objeQtion, which followeth, che layeth 
down the vaſt difference between the Earth and the Ccaoleſtial 
Bodies, in which he writeth, That the Copernican Hypotheſis 
would make great confuſuon and perturbation in the Syſteme of the 
Univerſe, and among3t its parts : As for inſtance, amongſt Ca- 
bodies that arc immutable and incorruptible, according to Ariftc- 
tle, Tycho, and others; amongſt bodies, I (ay, of ſuch nobility, by 
the confeſſion of every one, and Copernicxs himſelf, wha afticmeth 
them to be ordinate, and diſpoſed in a perfe& conſtitution, and 
removeth trom them all inconſtancy of vertue amongſt, theſe bo- 
dies, I ſay once more, {o pure;that is to ſay, amongſt Venys, Mars, 
@Xxc. to place the very ſink of all corruptible matters, to wit, the 
Earth, Water, Air, and all mixt bodies. 

But how much properer a diſtribution, and. more with nature, 
yea with God himlelf, the ArchiteR, is it, to ſequeſter the pure 


from 
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from the Jmpuce ; the mortal from the immortal , as other Schools 
reach; which tell us that theſe impure and frail matters are con- 
\xcined within the anguſt concave of the Lunar Orb, above which 
with uninterrupted Series the things Celeſtial diſtend rhemſfelves. 

SaLtv. It's true that the Copernican Syſteme 1ntroduceth di- 
ſtraction in the univerſe of AriStotle ; but we ſpeak of our own 
Univerſe, that is true and real. Again it this Author will infer 
the diſparity of eſſence between the Earth and Celeſtial bodies 
from the incorrupribility of them , and the corruptibility of itin 
the method of Ariſtotle , from which diſparity he concludeth mo- 
tion to belong to the Sun and fixed Stars, and the immobility of 
che Earth 4 he will flatter himſelf with a Paralogiſme , ſuppoſing 
that which is in queſtion ; for Ariſtotle inferreth the incorruptibi- 
lity of Celeſtial bodies from motion , which is in diſpute , whe- 
ther it belongeth to them or to the Earth. Of the vanity of theſe 
Rhetorical Illations enough hath been ſpoken. And what can be 
more fond , than to ſay , that the Earth and Elements are bani- 
ſhed and ſequeſtred from the Celeſtial Spheres , and confined 
within the Lunar Orb? Is, not then the Moons Orb one of the 
Celeſtial Spheres, and according to conſent compriſed in the 
middle of all the reſt? Its a new way to ſeparate the pure from 
the impure ; and the ſick from the ſound , to afligne the infected 
quarters in the heart of the City : I had rhought that the * Peſt - 
houſe ought to have been removed as far off as was poſlible. 
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for that God hath conſtitured the grand Lamp, which is to give 
light all over his Temple in the centre of it , and not on one 


ſide. And as to the Earths being betwixt Venus and Mars, © 


we will but hint the ſame ; and do you, in favour of this Aiithor, 
trie to remove it thence. But let us not * mix theſe Rhetorical 
Flowers with ſolid Demonſtrations , rather let us leave them to 
the Orators , or if you will to the Poets ; who know how in their 
drolling way to exalt by their prayſes things moſt ſordid , yea and 
lometimes moſt pernicious. And if any thing elſe remain , let us 
diſpatch it, as we have done the reſt. | 
Sine. There is the ſixth and laſt argument ; wherein he ma- 
keth it a very improbale thing. [ That « corruptible and diſſipable 
body ſhould move with a perpetual and regular motion, and this 
ve cofirmeth with the example of living creatures , which mowing 
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repoſe to reſtore their ftrength.]. But what hath this motion to do 
with that of the Earth , that in compariſon: to theirs is immenſe ? 
Beſides, to make it move with three motions that run and draw 
Ieveral wayes : Who would ever afſert ſuch Paradoxes, unleſſe 
he had fworn to be their defender 2 Nor doth that avail in this 


H h cate; 


on be natural. 
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' Caſe, which Copernicxs alledgeth, that by realon this motion i: 
ratural tothe Earth and not violent, it worketh contrary effe&; 
ro violent motions ; and that thoſe things diflolye and cannot 
Jong ſubſiſt , ro which impulſe is conferred , but thole fo made 
by nacure do continue in their perfe& diſpoſure 3 this anſwer ſuf- 
ficerh nor, I ſay, for it is overthrown by that of ours. For the a- 
rimal is a natural body , aud not made by art, and its motion 1s 
ratural , deriving it {elt from the foul , that is, from an 1ntrinſick 
pcinciple ; and that motion is violent , whole beginning is with- 
out, and on which the thing moved conferreth nothing 3 how- 
ever, if the animal co:itinueth its motion any long time , 1t grows 
weary , and alſo dycth, if it obſtinately ſtrive to perſiſt therein. 
You ice then that 19 nature we meet on all ſides with notions con- 
trary to the Copernican Hypotheſis , and none jn favour of it. And 
for that I have nothing more wherein to take the part of this Op- 
ponent , hear what he produceth againſt K eplerws (with whom 
he diſputeth) upon that argument, which che ſaid Kepler bringeth 
againſt thoſe who think it an inconvenient , nay impoſſible thing, 
to augment the Starry Sphere immenſely , as the Copernican Hy- 
pothci1s requrreth. Kepler therefore inſtanceth, laying : Difficili- 
An argumen eit, accidens preter modulum ſubject: iutendere >, quam ſub- 
from Kepler in fav Jectum ſane accidente augere. Copernicus ergo veriſumilius facit, 
- of Copent- quz grget Orhem Stellarum fixarum abſque motu , qua m Ptolomans, 
qui auget motum fixarum immenſe wvelocitate. [ W hich makes this 
Engliſh. Jlts karger to ſtretch the accident beyourd the model ot the 
{ubz<& than to augment the ſubje& without the accideat. Coperni- 
cs hack, more probability on his fide , who encreaſeth the Orb of 
Tac fixed Stars withouc motion , than Prolomy who augmcnteth the 
motion of the fixed Stars, to, an immenſe degree of velocity. 
The Author of Which objeQioa the Author anſwereth , wondering how much 
the Anti-Tycho op- K epler d=cerved bimſelf,w laying that in the Ptolomaick Hy pothe- 
poſeth Kepler. Ge th } T9 ) X 
is the motion encrealeth beyond the model of the ſubzeQ, for in 
his judgment it dogh got encreaſe, ſave; onely in. conformity to the 
mod], and that according tg its encreaſement , the velocity of 
The achovy of the motion 15 augmented. Which be proveth by (uppoling a ma- 
apts Arg chine to be framed, that maketh; one revolution in_ twenty four 
_—_ fo the en- Ours > which motiqn ſhall be called moſt flow 3 afterwards {up- 
creaſe of the dia» poling its {emidiameter to. be prolonged, as far as to the diſtance 
werer of the encles of the Sun, its extreme will.equal the velocity of the Sun 5 and 
it being continued out unto the Starry. Sphere, it will equa] the 
velocity of, the fixed Stars, though in_the circumference of the 
machine it be very ſlow. . Naw, applying this conſideration of the 
machine to the Starry Sphere , let us imagine any Point in its {e- 
midiameter, as neer to the.centre as is the-lemidiameter of the ma- 
chine 3 the ſame motion that in the Starry Sphere 1s — 
| {w! [1 
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ſwift , ſhall 1n that point be exceeding flow 3 But the great mag- 
nicude of the body 1s that which maketh it of exceeding flow , to 
become exceeding {wift , although it continueth ſtill the tame, and 


rhus the velocity encreaſeth , not beyond the model of the ſub- 


ferently from the imagination of K epler. 


ze& , but rather according to it, and toits magnitude 3 very dif- 


Sa Lv. I do not belieye that this Author hath entertained ſo 
mean and poor a conceit of Kepler, as to perſwade himſelf that 
he did not underſtand, that the higheſt term of a line drawn from 
the centre unto the Starry Sphere , moveth more {ſwiftly than a 
point of the ſame line taken within a yard or two of the centre. And 
therefore of neceſſity he muſt have conceived and comprehend- 
ed that the mind and intention of Kepler was to have ſaid, that 
it is Jeſſe inconvenient to encreale an immoveable body to an ex- 
traordinary magnitude , than to aſcribe an extraordinary velocity 
toa body , though very bigge, having regard to the model , 
that is to the gauge , and to the example of other natural bodies; 


in which we ee, that the diſtance from the centre encreaſing , the 

velocity diminiſheth; that is, that the periods of their circulati- 

ons take up longer times. But in reſt which is not capable of aug- 

mentation or diminution , the grandure or ſmalnefle of the body 

maketh no differeuce. So that if the anſwer of the Author would 

be direced againſt the argument of Kepler , it is neceſſary , that 

that Author doth hold, that to the movent principle its one and the 
ſame to move in the ſame time a body very ſmall , or very im- 

menſe, in regard that the augmentation of velocity inſeparably 
attends the augmentation of the maſſe. Bur this again is contrary 
to the Archite&onical rule of nature , which doth in the lefler 
Spheres, as we fee in the Planets , and moſt (enfibly in the Medi- 
cean Stars , obſerve to make the leſſer Orbs to circulate in ſhorter 
times : Whence the time of Saturns revolution is longer than all 
the rimes of the other lefſer Spheres, it being thirty years ; now 
the paſſing from this to a Sphere very much bigger , and to make 
it move in 24. hours, may very well be ſaid to exceed the rules of 
the model. So that if we would but attentively conſider it, the 
Authors anſwer oppoſcth not the intent and ſenſe of the argument, 
but the expreſſing and manner of delivering of it z where again 
the Author is injurious, and cannot deny but that he artificially 
diſſembled his underſtanding of the words, that he might charge 
Kepler with grofle ignorance ; but the impoſture was ſo very dull 
and obvions, that he could not with all his craft alter the opini- 
on which Kepler hath begot of his Dodrine in the minds of all 
the Learned. As in the next place, to the inſtance againſt the 


perpetual motion of the Earth, taken from the impoſlibility of 


its moving long without wearineſſe , in regard that living crea- 
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caſe, which Copernicys alledgeth, that by reaſon this motion i: 
ratural tothe Earth and not violent, it worketh contrary effec; 
ro violent motions ; and that thoſe things diflolve and cannot 
long {ubſiſt , ro which impulſe is conferred , but thole fo made 
by nacure do continue in their perfe& diſpoſure ; this anſwer ſuf- 
ficeth nor, I ſay, for it is overthrown by that of ours. For the a- 
rimal is a natural body , aud not made by art, and its motion is 
ratural, deriving it {elt from the ſoul , that is, from an intrinſick 
piizciple ; and that motion is violent , whole beginning 15 with- 
out, and on which the thing moved conferreth nothing ; how- 
ever, it the animal coutinueth its mocion any long time , it grows 
weary , and allo dycth, it it obſtinately ſtrive to perſiſt rhercin. 
You ice then that 192 nature we meet on all ſides with notions con- 
trary to the Copernican Hypotheſis , and none in favour of it. And 
for that I have nothing more wherein to take the part of this Op- 
ponent , hear what he produceth againſt Keplerus (with whom 
he dilputeth) upon that argument, which che ſaid Kepler bringeth 
againſt thoſe who think it an inconvenient , nay impoſſible thing, 
to augment the Starry Sphere immenſely , as the Copernican Hy- 
pothelis requireth. Kepler therefore inſtanceth, laying : Difficili- 
ws ext, accidens - prater modulum ſubjeSii wmtendere , quam ſub- 
Jectum ſine accidente augere. Copernicus ergo veriſumilins facit, 
qui giget Orbem Stellarum ftxarum abſque motu , quam Ptolomeys, 
qui auget motum fixarum immenſ2 welocitate. [ W hich makes this 
Engliſh. Jlts harger to ſtretch the accident beyond the model ot the 
{ubz<& than to augment the ſubje& without the accideat. Coperni- 
cs hath more probability on his ſide, who encreaſeth che Orb of 
tae fixed Stars withouc motion , than Ptolomy who augnenteth the 
motion of the fixed Stars to. an immenſe degree of velocity. 
Which objeQtioa the Author anſwereth , wondering how much 
K epler deceived bimfſelf,iu i aying,that in the Ptolomaick- Hypothe- 
11s the motion encrealeth beyond the model of the ſubzeQ, for in 
his judgment. it doth not encreaſe, ſave onely in conformity to rhe 
mod-1, and that accordipg to its encreaſement , the velocity of 
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chine to be framed, chat maketh; one revolution in_ twenty four 
hours , which motiqn ſhall be called moſt flow 3 afterwards ſup. 
poling its {emidiameter to, be prolonged, as far as to. the diſtance 
of the Sun, its extreme will.equal the velociry of the Sun ; and 
it being continued out unto the Starry. Sphere , it will equal the 
velocity of, the fixed Stars, though in the circumference of the 
machine it be very ſlow. _ Naw, applying this conſideration of the 
machine to the Starry Sphere, let us imagine: any Pont 1n 1ts {e- 
midiameter, as necr to the.centre as is the ſemidiameter of the ma- 
chine 3, the ſame motion that in the Starry Sphere 1s — 
| {w! [1 
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ſwift , ſhall in that point be exceeding flow 3 But the great mag- 
nicude of the body 1s that which maketh it of exceeding {low , to 
become exceeding {wift , although it continueth till the tame, and 
chus the velocity encreaſeth , not beyond the model of the ſub- 
ze& , but rather according to it, and toits magnitude ; very dif- 
ferently from the imagination of K epler. 

Sa1v. I do not belieye that this Author hath entertained fo 
mean and poor a conceitof Kepler, as to perſwade himſelf that 
he did not underſtand, that the higheſt term of a line drawn from 
the centre unro the Starry Sphere , moveth more {ſwiftly than a 
point of the {ame line taken within a yard or two of the centre. And 
therefore of neceſſity he muſt have conceived and comprehend- 
ed that the mind and intention of Kepler was to have ſaid, that 
it is Jeſſe inconyenient to encreale an immoveable body to an ex- 
traordinary magnitude , than to aſcribe an extraordinary velocity 
toa body , though very bigge, having regard to the model , 
that is to the gauge , and to the example of other natural bodies; 
in which we ee, that the diſtance from the centre encreaſing , the 
velocity diminiſherh; that is, that the periods of their circulati- 
ons take up longer times. But in reſt which is not capable of aug- 
mentation or diminution , the grandure or ſmalneſſe of the body 
maketh no differeuce. So that if the anſwer of the Author would 
be directed againſt the argument of Kepler , it is neceſſary , that 
that Author doth hold, that to the movent principle its one and the 
ſame to move in the ſame time a body very ſmall , or very im- 
menſe , in regard that the augmentation of velocity inſeparably 
attends the augmentation of the maſſe. Bur this again is contrary 
to the ArchiteGonical rule of nature , which doth in the leſſer 
Spheres , as we ſee in the Planets , and moſt (enfibly in the Medi- 
cean Stars , obſerve to make the leſſer Orbs to circulate in ſhorter 
times : Whence the time of Satwrns revolution is longer than all 
the times of the other lefler Spheres, it being thirty years ; now 
the paſſing from this to a Sphere very much bigger, and to make 
it move in 24. hours, may very well be ſaid to exceed the rules of 
the model. So that if we would but attentively confider it, the 
Authors anſwer oppolcth not the intent and ſenſe of the argument, 
but the expreſſing and manner of delivering of it ; where again 
the Author is injurious , and cannot deny but that he artificially 
diſſembled his underſtanding of the words, that he might charge 
Kepler with grofſe ignorance ; but the impoſture was ſo very dull 
and obvions, that he could not with all his craft alter the opini- 
on which Kepler hath begot of his DoGtrine in the minds of all 
the Learned. As in the next place, to the inſtance againſt the 
perpetual motion of the Earth, taken from the impoſlibility of 
its moving long without wearineſſe , in regard that living crea- 
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tures themſelves, which yet move naturally, and from an intern 
principle, do grow weary and have need of relt to relax and re. 
freſh their members — R 

SaGcr Methinks I hear Kepler anſwer him to that, that 
there are ſome kinde of animals which refreſh themſelves after 
wearineſſe, by rowling on the Earth 3 and that therefore there 
is no need to fear that the Terreſtizal Globe ſhould tire , nay it 
may be reaſonably affirmed, that it enjoyeth a perpetual & moſt 
tranquil repole, keeping icleltin an cternal rowling. 

SAL v. You are too tart and Satyrical, Sagredxs : but let ys 
lay aſide jeſts, whilſt we are treating of ſerious things. 

SaGr Excuſe me, Salviatss, this that I ſay 1s not fo abſo- 
lutely beſides the bufine(s, as you perhaps make itz for a motion 
that ſerveth inſtead of- reſt, and removeth wearineſs from a body 
tired with travail, may much more eaſily ſerve to prevent the co- 
ming of that wearinels, like as preventive remedies are more caſe 
than curative. And I hold for certain, that if the motion of- ani- 
mals ſhould proceed in the ſame manner as this that is aſcribed to 
the Earth, they would never grow weary ; Seeing that the weari- 
neſs of the living creature , deriveth it felf,'in my opinion, from 
the imployment of but one part alone in the moving of its ſelf, 
and all the reſt of the body ; as v. g. in walking, the thighs and 
the legs onely are imployed for carrying themſelves and all the 
reſt : on the contrary, you ſee the motion of the heart to be as it 
were indefatigable, becauſe it moveth it ſelf alone. Beſides, 1 
know not how true it may be, that the motion of the animal is na- 

tural, and not rather violent : nay, I believe that one may truly 
ſay, that the ſoul naturally moveth the members of an animal with 
a motion preternatural, for if the motion upwards is preternatu- 
ral to grave bodies, the lifting up of the legs, and the thighs, 
which are grave bodies, in walking, cannot be done without vio- 
lence, and therefore not without labour to the mover. The 
climbing upwards by a ladder carrieth the grave body contrary to 
its natural inclination upwards, from whence followeth wearinels, 
by reaſon of the bodies natural averſneſs to that motion : but in 
moving a moveable with a motion, ro which it hath no averſion, 
what Jafſitude, what diminution of vertue and ſtrength need we 
fear in the mover ? and how ſhould the forces waſte, where they 
are not at allimployed ? | 

S1MyP. They are the contrary motions wherewith the Earth is 
pretended to move, againſt which the Authour produceth his ar- 
gument. 

SaGR. It hath been ſaid already , that they are no wiſe con- 
traries, and that herein the Aurhour is extteamly deceived , ſo 
that the whole ſtrength of the argument recoileth upon the Op- 
ponent 


DiaroGus. II. 
ponent himſelf, whilſt he wil make the Firſt Mover to hurry 


along with it all the inferiour Spheres, contrary to the motion 
which they themſelves art the {ame time exerciſe. It belongs there- 
fore to the Primum Mobile to grow weary, which beiides the 
moving of its ſelf 1s made to carry ſo many other Spheres, and 
which allo ſtrive againſt it with a contrary motion.” ' So that 
the ultimate concluſion that the Authour inferred, ſaying, that 
diſcourling of the effe&s of Nature, a man alwayes meets with 
things that favour the opinion of Ariſtotle and Ptolomy, and ne- 
ver any one that doth not interter with Copernicxs,ſtands in need 
of great contideration ; and it 1s better to ſay, that one of theſe 
two Hypotheſes being true, and the other neceſſarily falſe, it is 
impoſlible that a man ſhould ever be able to finde any argu- 
ment , experience, or right reaſon, in favour of that which is 
falſe, like as to the truth none of theſe things can be repugnant. 
Vaſt difference, therefore, muſt needs be found between the rea- 
ſons and arguments produced by the one and other party,. for and 
againſt thele two opinions, the force of which I leave you your 
ſelf ro judge of, Simplicins. 
S a 1 v. Bur you, Sagredss, being tranſported by the velocity 

of your wit, have taken my words out of -my mouth, whilſt I was 
about to ſay ſomething, touching this laſt argument of the Author; 
and although you have more then ſufficiently refuted him, yer 
neverthelefic 1 will adde ſomewhat, which then ran in my minde. 
He propoſeth it as a thing very unlikely, that a body difſipable 
and corruptible, as the Earth, ſhould perpetually move with a re- 
gular motion, cſpecially for that we lee living creatures in the end 
to grow weary, and to ſtand in need of reſt : and the improbability 
15 increaſed, in that the ſaid motion is required to be of velocity 
incomparable and immenſe, in reſpe& to that of animals. Now, I 
cannot ſee why the velocity of the Earth ſhould, at preſent, trou- 
ble it; ſo long as that of the ſtarry Sphere ſo very much bigger 
doth not occaſion init any diſturbance more conſiderable,than that 
which the velocity of a machine, that in 24 hours maketh but one 
{ole revolution, produceth in the ſame. If the being of the velo- 
city of rhe Earths converſion, according to the model of that ma- 
chine, inferreth things of no greater moment than that, let the Au- 
thor ceaſe to fear the Earths gt owing weary ; for that not one of 
the moſt feeble and flow-pac't animals,no not a Chamzleon would 
tire in moving no more than * four or five yards in 24 hours; but 
if he pleaſe to conſider the velocity to be no longer, in relation to 
the model of the machine, but abſolutely, and inaſmuch as the 
moveable in 24 hours is to paſs a very great ſpace, he ought to ſhew 
himſelf ſo much more reſerved in granting it to the ſtarry Sphere, 
which with a velocity incomparably greater than that of we 
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Earth is to carry along with it a thouſand bodies, each much big. 
ger than the Terreſtrial Globe. 

Here it remains for us to ſee the proofs, whereby the Authour 
concludes the new ſtars Anno 1572. and Anno 1604. to be fublu- 
nary, and not celeſtial, as the Aftrovomers of thoſe times -were 
generally perſwaded ; an enterpriz very great certainly ; but ] 
have confidered, that it will be better, in regard the Book is new 
and loog, by reaſon of its many calculations, that between this e- 
vening and to morrow morning I make them as plain as I can, and 
ſo meeting you again to morrow to continue our wonted confe. 
rences, give you a brief of what I ſhall oblerve therein ; and if we 
have time left, we will ſay ſomething of the Annual motion aſcri- 
bed to the Earth. In the mean time; if either of you, and Simpli- 
cixs in particularzhath any thing to ſay more,touching what relates 
to the Diurnal motion, at large examined by me, we have a little 
time ſtill left to treat thereof. 

S1ny. I have no more to ſay,unlefle it be this, that the diſcour- 
ſes that this day have falne under our debate, have appeared to me 
fraught with very acute and ingenious notions, alledged on Coper- 
nicus his (ide, in confirmation of the motion of the Earth, but yet 
I find not my ſelf perſwaded to believe it ; for in ſhort, the things 
that have been ſaid conclude no more but this, that the reaſons 
for the ſtability of the Earth are not neceſſary ; but all rhe while 
no demonſtration hath been produced on the other fide, that doth 
neceſſarily convince and prove its mobility. 

S a v. I never undertook, $7 mplicixs, to remove you from that 
your opinion 3 much leſs dare I preſume to determine definitively 
in this controverlie : it onely was, and till ſhall be in the enſuin 
diſputations my intent, to make it appear to you, that thoſe who 
have thought that moſt {wift motion of 24 hours doth belong to 
the Earth alone, and not to the Univerſe, the Earth onely exclu- 
ded, were not induced to believe; that ſo it might and ought to do 
out of any blind per{waſion ; but that they did very well ſee, try, 
and examine the realons on the contrary fide, and alſo not flight- 
ly anſwer them. With the ſame intention, if it ſtand with your 
liking, and that of Sagredzs, we may paſle to the conſideration of 
that other motion ; firſt, by AriStarchxs Samins, and afterwards 
by Nzcholays Copernicus aſcribed to the ſaid Terreſtrial Globe, 
which 1s, as, I believe, you have heretofore heard, made under the 
Zodiack within the ſpace of a year about the Sun, immoveably 
placed in the centre of the (aid Zodiack. | 

S1my. The diſquiſition is ſo great, and ſo noble, that I ſhall 
gladly hearken to the diicufſion thereof, perlwading my ſelf that I 
ſhall bear what ever can be ſaid of that matter. And 1 will after- 


wards 
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wards by my ſelf, according to my ulaal caſtome, make more de- 
lib 2rate reflexions upon what hach been, and is ro be ſpoken ; and 
if 1 ſhould gaia no more bat this, it will be no ſmall benefit 
that I ſhall be able to diſcoucle more Logically. 

Sacs- Therefore, that we may no further weary Salviatus, 
we will put a period to th2 diſparations of this day , and re- 
aſſume our conference to morrow ia the uſual manner, with hope 
to hear very pleaſing novelties. | 

Sine. I will leave with yoa th2 Book De ſtellis now;s, and car- 

back this of the Coaacluſi as, to [ce what is written cherein a- 
gainſt the Annual matioa, which ace co be the arguameats of our 
diſcourſe to morrow . 
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5) He great defire wherewith I have expeQed 
your coming, that 1 might hear the novel 
conceits touching the annual converfi- 
on of this our Globe, hath made me 
think the houres of the laſt night, and 
thoſe of this morning very tedious, al- 
though I ſpent them not idly, but lying 
awake I imployed a good part thereot in 
ruminating upon our yeſterdayes difcour- 
ſes, weighing the reaſons alledged by both parties, in favour of 
the two contrary Hypotheſes, that of Ariſtotle and Ptolomy , and 
this of Ariſtarchus, and Copernicus. Andreally methinks, that 
which ever of theſe parties have been deceived, they are worthy of 
excule, ſo ipecious and valid in appearance are the reaſons that 


may. have perſwaded them either way ; though nevertheleffe we 
I1 . do 


——— ————— — £ . 
—o——  - - 


230 


Some in arguing 
firſ® fix in their 
minds the conclu- 
fron beleeved by 
them , and then a- 
dapt their reaſons 
to that. 


G. Gar1itzus, bs Syſleme. 


do for the moſt part cloſe with thoſe produced by the grave Au- 
thours firſt above mentioned. But albeit that the Perrpatetick Hy- 
potheſis, by reaſon of its antiquity, hath had many followers and 
fautors, and the other very few ; firſt, for its ob{curity, and next, 
for its novelty, yet methinks I diſcover amongſt thoſe many, 
and particularly amongſt the modernes ſome, who for the ſup- 
port of the opinion by them eſteemed true, have introduced 
other reaſons ſufficiently childiſh, I could lay ridiculous. 

Sary. I have met with the like, and ſo much worle than 
yours, that I bluſh to rehearſe them, not lo much to {pare the fame 
of their Authours, the names of whom might be perpetually con- 
cealed, as becauſe I am aſhamed ſo much to ſtain the honour of 
mankinde. In obſerving of theſe men, I have found that ſome 
there are who prepoſterouſly reaſoning, firſt ſtabliſh the conclu. 
ſion in their fancy, and (either becaule it 1s their own, or elle be- 
longs to a perſon whom they much confide in) ſo firmly imprint 
it in their opinions, that it is altogether impoſſible ever wholly to 
efface it : and thoſe reaſons which they rhemielves ſtumble upon, 
or which they hear others to alledge in contirmation of rhe con- 
ceit. entertained, though never ſo timple and inſipid, inſtantly find 
credit and applauſe with them : but on the contrary, thoſe which 
are brought againſt their opinion, though ingenuous and conclu- 
ding, they receive not only with nauſeating, but with diſdain and 
bitter indignation, yea, you ſhall have one of thele ſo inraged, as 
that he will not be backward totry all wayes to ſuppreſs and ſilence 
their adverſaries : and of this I my felf have had Gans EXPerience. 

Sack. Indeed theſe men deduce not the concluſion Fn the 
premiſes, nor confirme them with reaſons, but accomodate, or to 
ſay better, diſcommodate and diſtort rhe premiſes and arguments 
to make them ſpeak in favour of their pre-aſſumed and pertinaci- 
ous concluſions. It is not good therefore to contraGt familiarity 
with theſe men ; and the rather, for that their converſation is not 
only unpleaſant, but allo dangerous. Yet let us continue our con- 
ference with Simplricius however, whom I have known this long 
while fora man of great ingenuity, and altogether void of malice: 
beſides he is well verſt in the Peripatetick Dorine ; ſo that I may 
aſlure my ſelf, that what ſhall not fall within the reach of his rea- 
ſon for the ſupport of the Ariftote/ian Hypotheſis, will not eaſily 
be found out by others. But ſee yonder he comes, quite out of 
winde, whoſe company we have ſo long deſired : we were juſt now 
ſpeaking againſt the {mall haſt you made to come to us. 

Sine. You muſt not blame me, but Neptune, for this my long 
ſtay 3 which in the ebbe of this mornings tide hath in a manner 
drain'd away the waters, for the Gondola that brought me, being 
entered not far from hence into a certain Channe), wanting depth, 


where 
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where I was ſtranded , and forced to ſtay there more than a full 
hour, in expecting the return of the tide : and there waiting in 
this manner, without being able to get out of the boat, which on a 
ſudden ran a ground, I oblerved a certain accident, which ro me 
ſeemed very ſtrange; and it was this,' that in the waters ebbing 
I faw it retreat very faſt by ſeveral ſmall rivolets, the ouze being 
in many places diſcovered, and whilſt I ſtood looking upon this ct- 
fe, I law this motionin an inſtant to ceaſe, and without a mi- 
nutes interval the ſame water to begin to return back again, and 
the tide from ebbing to become young flood, without ſtanding 
ſtill a moment : an effect that as long as I have dwelt in Venice, 
I never took notice of before. 

SaG8- Itis very much, that you ſhould be left thus on ground, 
amongſt ſmall Channels ; in which rivolets, as having very little 
declivity, the riſing or falling of the main ſea, the thickne(s onely 
of a paper 15 ſufficient to make the water to ebbe and flow for good 
long ſpaces of time : like as in ſome creeks of the Sea, its flowing 
four or ſix * yards onely, maketh the water to overflow the adja- 
cent Marſhes for ſome hundreds and thouſands of * acres. _ 

SiMe. This I know very well, but I ſhould have thought, that 
between the ultimate rerme of ebbing, and the firſt beginnng to 
flow, there ſhould have interpoſed ſome conſiderable interval of 
reſt. 

Sack. This will appear unto you, if you caſt your eye upon 
the bank or piles, where theſe mutations are made perpendicular- 
ly, but not that there is any real time of ceſſation. 

Sine. Idid think, that becauſe theſe two motions were con- 
trary, there ought to be in the midit between them ſome kind of 
reſt ; conformable to the Do&rine of Ariſtotle, which demonſtrates 
that in punGto regreſſus mediat quies. 

SaG8k. I very well remember this place : but I bear in minde 
alſo, that when I read Philoſophy, I was not thorowly ſatisfied 


with Ariſtotles demonſtration ; but that I had many experiments 


on the contrary, which I could ſtill rehearſe unto you, but I am 
unwilling to ſally out into any other digreſfſions, we being met 
here to diſcourſe of the propoſed mattes, if it be poſſible, without 
theſe excurſions wherewith we have interrupted our diſputes in 
thoſe dayes that are paſt. 

Simy. And yet we may with convenience, if not interrupt 
them, at leaſt prolong them very much, for returning yeſter- 
day home, I ſet my ſelf to read the Tractate of Concluſions,where 
I find Demonſtrations againſt this annual motion aſcribed to the 
Earth, very ſolid ; and becauſe I would nor truſt my memory with 


the pun&ual relation of them, I have brought back the Book a- 
long with me. 
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SaGr-. You have done very well; but if we would re-afſume 
our Diſputations according to yeſterdayes appointment, it 1s re- 
uiſite that we firſt hear what account Salviatzs hath ro give us 
of the Book, De ſtell;s nowzs, and then without interruption we 
may proceed to the Annual motion. Now what lay you, Salwia- 
tus touching thoſe ſtars? Are they really pull'd down from Hea- 
ven to theſe lower regions, by vertue of that Authours calculati- 
ons, whom Simplicins mentioneth ? 

Sar v. I ſet my ſelf laſt night co perule his proceedings, and1 
have this morning had another view of him, to ſee whether that 
which he ſeemed over night to affirm, were really his ſenſe, or m 
dreams and phanraſtical noQuroal imaginations ; and in the cloſe 
found to my great gricf that thole things were really written and 
printed, which for the reputation-ſake of this Philoſopher I was 
unwilling to believe. It 1s in my judgment impoſlible, but that he 
ſhould perceive the vanity of his undertaking, a{well becaule it is 
too apert, as becaule I remember, that I have heard him mentio- 
ned with applauſe by the Academick our Friend : it ſeemeth to 
me alſo to be a thing very unlikely, that in complacency to others, 
he ſhould be induced to let ſo low a value upon his reputation, as 
to give conſent to the publication of a work, for which he could 
expe& no other than the cenſure of the Learned. 

SaGr. Yea, but you know, that thoſe will be much fewer 
than one for an hundred, compared to thoſe that ſhall celebrate 
and extoll him above the greateſt wits that are, or ever have been 
in the world : He is one that hath mentioned the Peripate- 
tick inalterability of Heaven againſt a troop of Aſtronomers, and 
that to their greater diſgrace hath foiled them at their own wea- 
pons ? and what do you think four or five in a Countrey that diſ- 
cern his triflings, can do againſt the innumerable multirude, that, 
not being able ro diſcover or comprehend them, ſuffer themſelves 
tobe taken with words, and ſo much more applaud him, by how 
much the lefſe they underſtand him? You may adde alſo, that 
thoſe few who underſtand, ſcorn to give an anſwer to papers ſo 
trivial and unconcludent ; and that upon very good reaſons, be- 
cauſe to the intelligent there is no need thereof, and to thoſe that 
do not underſtand, it is but labour loſt. 

SaLv. The moſt deſerved puniſhment of their demerits would 
certainly be filence, if there were not other reaſons, for which it 
15 haply no. lefſe than neceſſary to reſent their timerity : one of 
which is, chat we Italians thereby incur the cenſure of Illiterates 
and attract the laughter of Forreigners; and eſpecially to ſuch 
who are ſeparated from our Religion ; and I could ſhew you ma- 
ny of thoſe of no {mall eminency, who ſcoff at our Academick, 


and the many Mathematicians that are in Italic, for ſuffering the 


tollies 
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follies of fach a * Fabler againſt Aſtronomers to come into the 
light, and to be openly maintained without contradiction ; bur 
this alſo might be diſpenſed with, in reſpect of the other greater 
occaſions of laughter, wherewith we may confront them depend- 
ing on the diflimulation of the intelligent, touching the follies of 
theſe opponents of the Doctrines that they well enough under- 
ſtand. 

SAG Rr. I defirc not a greater proof of thoſe mens petulancy, 
and the infelicity of a Copernican, ſubje& to be oppoſed by ſuch 
as underſtand not fo much as the very firſt poſitions, upon which 
he undertakes the quarrel. 

Saryv. You will beno lefle aſtoniſhed at their method in con- 
futing the AStronomers, who aftirm the new Stars to be ſuperiour 
to the Orbs of the Planets; and peradventure in the f Firmament 
it (clt. 

Sack. But how could you in {o ſhort a time examine all this 
Book, which is ſo great a Volume, and muſt needs contain very 
many demonſtrations ? 

SALv. I have confined my elf to theſe his ficſt confutations, in 
which with twelve demonſtrations founded upon the obſervations 
of twelve Aſtronomers, ( who all held, that the Star, Anno 1572. 
which appeared in Caſſzopeia,was in the Firmament ) he proveth it 
on the contrary, to be beneath the Moon, conferring, two by two, 
the meridian alritudes, proceeding in the method that you ſhall 
underſtand by and by. And becauſe, I think, that in the exami- 
nation of this his firſt progreſſion, 1 have diſcovered in this Au- 
thour a great unlikelihood of his ability ro conclude any thing a- 
gainſt the Aftronomers, in favour of the Peripatetick Philoſophers, 
and that their opinion is more and more concludently confirmed, 
I could not apply my ſelf with the like patience in examining his 
other methods, bur have given a very ſlight glance upon them, 
and am certain, that the defe& that is 1n thele firſt impugnations, 
1s likewiſe in the reſt. And as you ſhall ſee, by experience, very 
tew words will ſuffice to confute this whole Book, though compi- 


led with ſo great a number of laborious calculations, as here you ' 


lee. Therefore obſerve my proceedings. This Authour under- 
taketh, as I ſay, to wound his adverſaries with their own weapons, 
2. a great number of obſervations made by themſelves, to wit, by 
twelve or thirteen Authours in number, and upon part of them he 
makes his ſupputations, and concludeth thoſe ſtars tro have been 
below the Moon. Now becauſe the proceeding by interrogato- 
ries very much pleaſeth me, in regard the Authour himſelf is not 
here, let Simplicrus anſwer me to the queſtions that I ſhall ack 
bim, as he thinks he himſelf would, if he were preſent. And pre- 
(uppoſing that we ſpeak of the foreſaid Star, of Anno 1572. ap- 


pearing 
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pcanng in Caſſtopeia, tell me, Simplicins, wherher you believe that 
1r might be in the ſame time placed in divers places, that is, ' a- 
monegſt the Elements, aud alſo amongſt the planetary Orbs, and 
alſo above theſe amongſt the fixed Stars, and yet again infinitely 
more high. 

S1me. There is no doubt, but that it ought to be confeſſed 
that it is but in one only place , and at one. fole and determinate 
diſtance from the Earth. 

Sarv. Therefore if the obſervations made by the Aftrono. 
mers were exa@& , and the calculations made by this Author were 
not erroneous, it were caſie from all thoſe and all theſe tore- 
colle& the ſame diſtances alwayes to an hair, 15 not this true ? 

Simy. My reaſon hitherto tells me that ſo 1t muſt needs be; 
nor do 1 believe that the Author would contradict it. 

Sarv. But when of many and many computations that have 
been made, there ſhould not be ſo much as two onely that prove 
true, what would you think of them ? 

S1my. I would think that they were all falſe , either through 
the fault of the computiſt , or through the defe& of the obſer- 
vators , and at the moſt that could be ſaid , I would ſay, that but 
onely one of them and no more was-true ; but as yet I know not 
which to choole. 

Sarv. Would you then from falſe fundamentals deduce and 
eſtabliſh a doubtful concluſion for ttue ? Certainly no. Now the 
calculations of this Author are ſuch, that no one of them agrees 
with another , you may ſee then what credit is to be given to 
them. 

Siny. Indeed, ifit be ſo, this is a notable falling. 

SaGR. But by the way I have a mind- to help Simplicixs, and 
the Author by telling Salviatus , that his arguments would hold 
good if the Author had undertook to go about to find out exaQt- 
ly the diſtance of the Star from the Earth , which I do not think 
to. be his intention 3 but onely to demonſtrate that from thole 
obſervations he colleted that the Star was ſublunary. So 
that if from thoſe obſervations, and from all the computations 
made thereon, the height of the Star be alwayes colle&ed to be 
lefſe than that of the Moon, it ſerves the Authors turn to con- 
vince all thoſe Aſtronomers of moſt impardonable ignorance, 
that through the defe& either of Geometry or Arithmetick , have 
not known how to draw true concluſions from their own obſerva- 
tions themſelves. | 


SALv. It will be convenient therefore that I turn my ſelf to 


'you, Sagredus, who fo cunningly aphold the Do&rine of this 


Author. And to ſee whether I can make Simplicizs , though not 
very expert in calcnlations, and demonſtrations to apprehend the 
| <= 
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inconclu{ivenefle at leaſt of the demonſtrations of this Author, 
firſt propoled ro conſideration, and how both he, and all the 
Aſtronomers with whom he contenderh, do agree that the new 
Star had not any motion of its own, and onely went round with 
the diurnal motion of the primum mobile; but difſent about the 
placing of it, the one parry putting ir in the Celeſtial Region, 
chat is above the Moon , and haply above the fixed Stars, and 
the ocher judging it to be neec to the Earth, thatis, under the 
concave of the Lunar Orb. And becaule the fituation of the new 
ſtar, of which we ſpeak, was towards the North, and at no very” 
great diſtance from the Pole , (o that to us Septentrionals, it did 
never (et , it was an eafie matter with Aſtronomical inſtruments 
to have taken 1ts ſeveral meridian altitudes, as well ics {malleſt 
under the Pole , as its greateſt above the ſame 3 from the compa- 
ring of which altitudes , made in ſeveral places of the Earth, 
ſiuate at different diſtances from the North , that is, differenr 
from one another in relation to polar alticudes , the ſtars diſtance 
might be inferred : For if it was in the Firmament amongit the 
other fixed ſtars , its meridian altitudes taken. in divers elevations 
of the pole , ought neceffarily to differ from cach other with the 
ſame variations that are found amongſt thoic clevarions them- 
ſelves; that is, for example, if the elevation of the ſtar above 
the horizon was 3o degrees , taken in the place where the polar 
altitude was ©. gr. 45 degrees, the elevation of the ſame ſtar 
ought to have been encreaſed 4. or 5 degrees in thoſe more Nor- 
thernly places where the pole was higher by the ſaid 4 or 5 de- 
orees. But if the ſtars diſtance from the Earth was bur very little, 
in compariſon of that of the Firmament ; its meridian altitudes 
ought approaching to the Nerth to encreaſe contiderably more 
than the: polar altitudes; and by that greater encreaſc , that is, 
by the exceſle of the encreaſe of the ſtars elevation, above the 
encreaſe of the polar elevation (which 1s called the difference of 
Parallaxes) is readily calculated with a cleer and {ure method, 
the ſtars diſtance from the centre of the Earth. Now this Author 
takech the obſervations made by thirteen Aſtronomers in ſundry 
elevations of the pole, and conferring a part of them at his plea- 
lure, he computeth by twelve collations the new ſtars height ro 
have been alwayes beneath the Moon ; but this he adventures to 
doin hopes to find ſo grofſe ignorance 1n all thoſe, into whole 
hands his book might come , that to ſpeak the truth, it hath turn'd 
my ſtomack ; - and I wait to ſee how thoſe other Aſtronomers, and 
particularly Kepler , againſt whom this Author principally 1in- 
veigheth, can contein themſelves in ſilence , for he doth not uſe 
to hold his tongue on ſuch occaſions ; unleſſe he did poſlibly 
think the enterprize too much below him. Now to give you to 

un« 


The preateſ# and 
leaſt elevations of 
the new ftar d. fer 
not from each o= 
ther more than the 
polar altitudes, the 
ſaid ſtar being in 


the Firmnment, 


256 G. Gariitzus, hi Syſleme. 


underſtand the lame , I have upon this paper tranſcribed the con- 
cluſions that he inferreth from his twelve indagations ; the firſt of 
which is upon the two obſervations : 


Of Maurolicus and Hainzelizs , from which 
the Star is collected to have been diſtant from the 
centre leſſe than 3 ſemidiameters of the Earth, 
the difference of Parallaxes being 4 gr. 42 m. 


30 ſec. ——————— - = 3 ſemid. 
2. And is calculated on the obſervations of Hain- 

zelins, with Parall. of S. mr. 3o ſec. and its di- 

ſtance trom the centre 15 computed to be more 

than — — — 25 ſemid, 
3. And upon the obſervations of Tycho and Hain- 


zelins , with Parall. of 10 +. and the diſtance of 
the centre 1s colle&ed to be little lefle than 


19 ſemid, 
4. And upon the obſervations of Tycho and the 
Landgrave, with Parall. of 14 m. the diſtance 
from the centre 15 made to be about 


Io ſemid. 


Gemma , with Parall. of 42 m. 30 ſec. whereby 
the diſtance is gathered to be abour — 4 ſemid. 


| 
\ 
"7 . . : o . , 
\ 5. And upon the obſervations of Hainzelizus and 
| 
| 


6. And upon the obſervations of the Landgrave 
and Camcrarius , with Parall. of $ wr. the di- 
ſtance 1s concluded ro be about ENT 


4 ſemid. 
7. And upon the oblervations of Tycho and Hage- 


cins , with Parall. of 6 mx. and the diſtance is 


made = — — ZI ſemid. 


S. And upon the oblervations of Hagecius and Ur- 
frnus with Parall. of 4.3 zz. and the ſtars diſtance 
from the ſuperficies of the Earth is rendred 


9. Andupon the obſervations of Laudgravins and _ 
Buſchius , with Parall. of 15 »:. and the di- 
ſtance from the ſuperficies of the Earth is by 
{upputation - — 37 ſemid.. 


10. And upon the obſervations of Maurolice and 
Munocins , with Parall. of 4 m. 30 ſec. andthe 
compnted diſtance from the Earths ſurface is — » ſemid. | 


11- And upon the obſervations of Munocius and 
| Gemma , with Parall. of 55 m. and the diſtance 
WW -- from the centre is rendred — — 13 ſemid. 


12. And 


z ſemid. 
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12. And upon the obſervations of Munoſius and 
Urſinus with Parall., of r gr. 36 m. and the di- 
; ſtance from the centre cometh forth lefſe than — 7 ſemid. 


| Theſe are twelve indagations made by the Author at his ele&i- 
on, amongſt many which, as he ſaith, might be made by combi- 
ning the oblervations of thele thirteen obſervators. The which 
twelve we may believe ro be the moſt favourable to prove his 
intention. 

SaGn. I would know whether amongſt the ſo many. other in- 
dagations pretermitted by the Author, there were not ſome that 
made againſt him , that is, from which calculating one might find 
the new ſtar to have been above the Moon, as at the very firſt 
ſight | think we may realonably queſtion ; in regard 1 ſee theſe 
already produced to be fo different from one anorher , that ſome 
of them give me the diſtance of the ſaid ſtar from the Earth, 4, 6, 
10, 100, athouland, and an hundred thouſand times bigger one 
than another ; ſo that I may well ſulpe& that amongſt thole that 
he did not calculate , there was {ome one in fauour of the adverſe 
party. And 1 gueſle this to be the more probable , for that I can- 
not conceive that thoſe Aſtronomers the. ob{ervators could want 
. the knowledg and praQtice of theſe computations , which I think 

do not depend upon the abſtruceſt things in the World. And in- 
deed it will {cem to me a thing more than miraculous , it whilſt in 
theſe twelve inveſtigations onely. , there are ſome that make the 
ſtar to be diſtant from the Earth but a few miles , and others that 
make it to be but a very fmall matter below. the Moon , there are 
none tobe found that: in favour. of; the contrary part do make it 
{o much as twenty yards above the Lunar Orb. And that which 
ſhall be yet again more extravagant, that all thole Aſtronomers 
ſhould have been fo blind as not to have diſcovered that their {o 
.Apparent miſtake. | 5 

Sarv. Begin now to prepare your cars to hear with infinite 
admiration to what exceſles of confidence of . ones own authority 


and others folly , the deſire of contradifting and ſhewing ones 


{elf wiſer than others, tranſports a man.., Amongſt the indaga- 
tions omitted by the Author ,;there are fuch to be found as make 
the new. ſtar not onely above the: Moon ,, but above the fixed 
ſtars alſo. And thele are not-a few., but the greater; part, as you 
ſhall ſee in this other paper , where I have ſet them down. 

Sack. But what ſaith the Author to the(e?. It may be he did 
not think of them ? A29 by H | 

S a 1 v. He hath thought of them but too much : but ſaith,that 
the obſervations upon which the calculations make the ſtar to be 
infinitely remote, are erroneous!, and that they cannot be com- 
bined to one another. K k- —_—— 
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S; me. But this ſeemeth to me a very lame cvaſion ; for the ad- 
verſe party may with as much reaſon reply , that thoſe are errone- 
ous wherewith he colle&eth the ſtar to have been 1n the Elemen-. 
tary Region, | 

Sarv. Oh Simplicius, if I'could but make you comprehend 
the craft > though no great craftineſſe of this Author , 1 ſhould 
make you to wonder , and alſo to be angry to ſee how that he 
palliating his ſagacity with che vail of the fimplicity of your ſelf; 
and the reſt of meer Philoſophers, would in{inuate himſelf into 
your good opinion, by tickling your cars, and {welling your am- 
bition , pretending to have convinced and filenced theſe petty 
Aſtronomers, who went about to affault the impregnable inalte- 
rability of the Perzpatet:ck Heaven , and which is more, to have 
foild and conquered them with theic own arms. I will try with all 
my ability to do the ſame; and in the mean time let Sagredys 
take it in good part , if Simplicins and I try his patience, perhaps 
a little too much, whilſt that with a ſuperfluous circumlocution 
(ſuperfluous I ſay to his moſt nimble apprehenſion) 1 go about to 
make out a thing , which it is not convenient ſhould be hid and 
unknown unto him. 

Sack. I ſhall not onely without wearineſle , but alſo with 
much delight hearken to your diſcourſes; and ſo ought all Perip- . 
tetick Philoſophers, to the end they may know how much they 
are oblieged to this their ProteQtor. 

SAL v. Tell me, Simplicius,whether you do well comprehend, 
how, the new ſtar being placed in the meridian circle yonder to- 
wards the North , the {ame to one that from the South ſhould 
go towards the North , would ſeem to riſe higher and higher a- 
bove the Horizon , as much as the Pole, alchough it ſhould have 
been ſcituate amongſt the fixed ſtars ; but, that in caſe it were 
confiderably lower ; that is nearer to the Earth , it would appear 
to aſcend more than the ſaid pole , and ſtill more by how much 
its vicinity was greatet ? 

Simp. I think that I do very well conceive the ſame 3 in to- 
ken whereof I will try if I can make a mathematical Scheme of 
it, and in this great circle [in Fig. 1. of this Dialogue. I will 
matke the pole P ; and in theſe two lower circles I will note two 
ſtars beheld from one place on the Earth , which let be A; and 


Tet the two ſtars be theſe B and C; beheld in the ſame line ABC, 


which line I prolong till it meet with a fixed ſtarin D. And then 
walking along the Earth, till I come to the term E , the two 
ſtars will appear to me ſeparated from the fixed ſtar D, and ad- 
vanced necrer to the pole P, and the lower ſtar B more , which 
will appear 'tomein G, and the ſtar C lefſe , which will ap 


pear to tte inF, but the fixed ſtar D will have kept the ſame 
diſtance from the Pole. SALV. 
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SAL v. Ilcethat you underſtand the buſineſſe very well. I be- 
lieve that you do likewiſe comprehend , that, in regard the ſtar B 


is.lower than C, the angle which is made by the rayes of the. 


ſight , which departing from the two places Aand E, meet in C, 
to wit, thisangle ACE, is more narrow , or if we will ſay more 
acute than the angle conſtituted in B , by the rayes A B and 
E B. 

Sine. This I likewiſe underſtand very well. 

Satv. Andalſo, the Earth beine very little and almoſt inſen- 
{ible, 1n relpe& of the Firmament (or Starry $ pbere; ) and con- 
ſequently the {pace AE , paced on the Earth , being very ſmall in 
compariſon of the immenſe length of the lines EGand E F, paſ- 
ſing from the Earth unto the Firmament , you thereby colle& that 
the ſtar C might riſe and aſcend ſo much and ſo much above the 
Earth, that the angle therein made by the rayes which depart 
from the (aid ſtarionary points A and E , might become molt a- 
cute, andas it were abſolutely null and inſenfible. 

Simy. And this alſo is moſt maniteſt to ſenſe. 

Sar v. Now you know Simplicius that Aſtronomers and Ma- 
chematicians have found infallible rules by way of Geometry and 
Arichmetick , to be able by help of the quantity of theſe angles 
BandC, and of their differences , with the additional knowledg 
of the diſtance of che two places A andE, to find to a foot the 
remoteneſſe of ſublime bodies ; provided alwayes that the afore- 
ſaid diſtance , and angles be exaGly taken. 

Sine. So that if the Rules dependent on Geometry and A4ftro- 
nomy be true, all the fallacies and errours that might be mer with 
in attempting to inveſtigate thoſe altitudes of new Stars or Co- 
mets, or other things muſt of neceflity depend on the diſtance A E, 
and on the angles B and C, not well meaſured. And thus all thoſe 
differences which are found in theſe twelve workings depend, not 
on the detefts of the rules of the Calculations, but on the errours 
committed in finding out thoſe angles, and thoſe diſtances,by meaus 
of the Inſtrumental Oblervations. 

Sarv. True; and of this there is no doubt to be made. Now 
it is neceſſary that you obſerve intenſely, how in removing the Star 
from B to C, whereupon the angle alwayes grows more acute, the 
ray EBG goeth farther and farther off from the ray ABD in 
the part beneath the angle, as you may fee 1n the line EC F, 
whoſe inferiour part E C is more remote from the part AC, than 
is the part E B, but it can never happen, that by any whatſoever 
immenſe receſſion, the lines A D and E F ſhould totally ſever from 


each other, they being finally to go and conjoyn in the Star: and 


onely this may be ſaid, that they would ſeparate, and reduce them- 
ſelves to parallels, if ſo be the receflion thould be infinite, vo 
| K k 2 __ caſe 


259 


260 


" I:mpcrcePiibice 


G. Gartir=zus, his Syſicme. 


caſe is not to be ſuppoſed. But becauſe (obſerve well) the diſtance 
of the Firmament, in relation to the ſmallaefſe of the Earth, as 
hath been ſaid, is to be accounted, as if it were infinite ; therefore 
the angle conteined betwixt the two raycs, that being drawn from 
the points A and E, go to determine in a fixed Star, is eſtcemed 
nothing, and thoſe rayes held to be two parallel lines ; and there- 
fore it 1s concluded, that then only may the New Star be aftirmed 
to have been in the Firmament, when from the collating of the 
Obſervations made in divers places, the {aid angle is, by calcula. 
tion) gathered to be inſenſible, and the lines, as 1t were, parallels, 
But if the angle be of a confiderable quantity, the New Star muſt 
of neceſſity be lower than thole fixed; and allo than the Moon, in 
caſe the angle A B E ſhould be greater than that which would be 
made in the Moons centre. 

S1my. Then the remoteneſſe of the Moon is not fo great, that 
a like angle ſhould be * inlen(ible in her ? 

Sarv. No Sir; nay it is {eniible, not onely in the Moon, but 
in the Sun alſo. | 

S ime. Bur if this beſo, it's poſſible that the ſaid angle may 
be obſerved in the New Star, without neceflitating it to be inferi- 
our to the Sun, a(well as to the Moon. 

S a L v. This may very well be, yea, and is in the preſent caſe, 
as you ſhall ſee in due place z that is, when I ſhall have made plain 
the way in ſuch manner that you alſo, though not very perfed& in 
Aſtronomical calculations, may clearly fee, and, as it were, with 
your hands feel how that this Authour had it more in his eye to 
write in complacency of the Peripateticks, by palliating and dil- 
{embling fundry things, than to eſtabliſh the truth , by producing 
them with naked ſincerity : therefore let us proceed forwards, By 
the things hitherco ſpoken, I ſuppoſe that you comprehend very 
well: how that the diſtance of the new Star can never be 
made {o immenſe, that the angle ſo often named ſhall wholly diſ- 
appear, and that the two rayes of the Obſervators at the places 
A and E, ſhall become altogether parallels: and you may conſe- 
quently comprehend to the full, that if the calculations ſhould 
collect from the obſervations, thar that angle was totally null, of 
that the lines were truly parallels, we ſhould be certain that the 
obſervations were at leaſt in ſome ſmall particular erroneous : 
Bur, if the calculations ſhould give us the faid lines to be ſepara- 
red not only to equidiſtance, that is, ſo as to. be parallel, but to 
have paſt beyond that terme, and to be dilated more- above than 
below, then muſt it be reſolutely concluded, that the obſervations 
were made with lefle accurateneſſe, and in a word, to be errone- 
ous ; asJeading us to a manifeſt impoſſibility. 1n the next place, 
you muſt believe me, and ſuppoſe it for trae, that two righr lines 

which 
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which depart from two points marked upon another right line, are 
then wider above than below, when the angles included between 
them upon that right line are greater than two right angles 3 and 
if theſe angles ſhould be equal to two right avygles, the lines would 
be parallels; but if chey were leſs than two right angles, the lines 
would be concurrent, and being continued ont would undoubted- 
ly interſe& the triangle. 

Sine. Without taking it upon truſt from you, I know the 
ſame 3 and am not fo very naked of Geometry, as not rb khow a 
Propoſition, which I have had occaſion of reading very often in 
Ariſtotle, that is, that the three ang'es of all triangles are equall to 
ewo right angles : fo thatif I rake in my Figure the triangle ABE, 
ic being luppoled that the line E A is right 3 I very well conceive, 
that its three angles A, E, B, are equal to two right angles ; and 
char conſequently the two angles E and A are lefle than two tight 
anples, {0 much as is the angle B, Whereupon widening the lines 
ABandeE B (till keeping them from moving out of the points A 
and E ) untill chat the angle conreined by them towards the parts 
B, diſappear, the two angles beneath ſhall be equal to two tighr 
angles, and thoſe lines ſhall be reduced to parallels : and if one 
ſhould proceed te etilarge them yet tmiore, the angles at che points 
E and A would becoitie greater than two right angles. ue ch 

Sar v. Youate an Archimedes ; and have freed me- from the 
expence of '!nore words ih declaring to yot , that whenſorver thit 
calculations make the two angles A and E to be greater than rwo 
right afgles ,' the obſervations withoiit more'ador will prove erto- 
neous. This is that which 1 had a defite that you ſhould'perfeR- 
ly undetſtand; ard which I doubted that I was not able fo ts make 
out, as that a meer Peripatetick Philoſopher might attaiti to the 
certain krowledg theredf. Now tet us go on to What' temaitis. 
And re-aflaming that which evert riow you gratited me , namely, 
that the-niew ſtat could not poſlibly be irt many places , but in one 
alone , when ever the {uppatations ttixde upon the obſervations of 
theſe Aſtronetticrs do not aftign It the ſame place, its necefary 
that it be an errour in the obſervations, that is, either in taking the 
altitudes of the pole , of in taking the elevations of the ſtat , of in 
the one of othtt working. * Now fot that in the many workings 
made with the combinations two by two , rhete ate very few of 
the obſervations that ds agree to place the ſtar in the famne fitua- 
tion ; therefore theſe few onely may happily be the non-etrone- 
outs, but the others are all abſolutely falle. 

SxG6r. It will be ieceffary then 'to give more credit to theſe 
few alone ,- than to- alf the reſt together and becauſe y6u ſay, 
that thefe which accord are very few, and I antongft theſe 1 2 
do find two that fo accord , which both make the diſtance of os 
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ſtar from the centre of the Earth 4 ſemidiameters, which are theſe, 
the fifth and ſixth , therefore it is more probable that the new Rar 
was elementary , than celeſtial. 

SA Lv. You miſtake the point ; for if you note well it was not 
written, that the diſtance was exaGly 4 ſemidiameters, but about 
4 ſemidiameters; and yet you ſhall fee that thole two diſtances 
differed from each other many hundreds of miles. Here they are; 
you ſee that this fifth , which is 1 3359 1talian miles , exceeds the 
ſixth, which is 13100 miles, by almoſt 3oo miles. 

Sacr Which then are thole few that agree in placing the ſtar 
in the ſame ſituation ? 

SaLv. They are, to the diſgrace of this Author five workings, 

which all place it in the firmament, as you ſhall ſee in this note, 
where I have ſet down many other combinations. But I will grant 
the Author more than peradventure he would demand of me,which 
is in ſum, that in each combination of the obſervations there is 
ſome error ; which I believe tro be abſolutely neceſſary ; for the 
obſervations being four in number that ſerve for one working, 
that is, two different altitudes of the Pole , and two different eleva- 
tions of the ſtar , made by different obſervers, in different pla- 
ces, with different inſtruments , who ever hath any {mall know- 
ledg of this art, will ſay, that amongſt all the four, it is impoſſible 
but there will be ſome error; and eſpecially fince we ſee thatin 
taking but one onely altitude of the Pole , with the {ame inſtru- 
ment, in the ſame place , by the ſame obſerver , that hath re- 
peated the obſervation a thouſand times , there will ſtill be a titru- 
bation of one, or ſometimes of many minures, as in this ſame 
book you may (ce in ſeveral places. Theſe things preſuppoled, 
I ask you Simplicinus whether you believe that this: Authour held 
theſe thirteen obſervators for wiſe, underſtanding and expert men 
in uſing thoſe inſtruments, or elſe for inexpert, and bunglers ? 

Sime. Ir muſt needs be that he eſteemed them very acute and 
intelligent ; for if he had thought them unskilful in the buſineſſe, 
he might have omitted his fixth book as inconelufive, as being 
founded upon ſuppoſitions very erroneous ; and might take us for 
exceſſively ſimple , if he ſhould think he could with their inex- 
pertnefle perlwade us to believe a falſe poſition of his for truth. 

S a1 V. Therefore theſe obſervators being ſuch , and that yet 
notwithſtanding they did erre, and ſo conſequently needed cor- 
rection , that {o one might from their obleryations infer the 
beſt hints that may be; it is convenient that we apply unto them 
the leaſt and neereſt emendations and correions that may be 


ſo that they do but ſuftice to reduce the obſervations from impol- | 


ſibility to poſſibility 3 ſo as v. gr. if one may but corre& a mani- 
feſt errour, and an apparent impoſſibility of one of their obſer- 
vations 
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vations by the addition or ſubſtraction of two or three minutes,and 
with that amendment to. reduce it to poſſibility, a man ought 
nor to eſſay ro adjuſt it by the addition or ſubſtraftion of fifteen, 
twenty, or fifty. 

S1m y. Ithink the Authour would not deny this : for granting 
that they are expert and judicious men, it ought to be thought that 
they did rather erre little than much. 

SaL v. Obſerve again; The places where the new Star is pla- 
ced, are ſome of them maniteſtly impoſſible, and others poſlible. 
; Abſolutely impoſlible ir is, that it ſhould bean infinite ſpace ſupe- 
riour to the fixed Stars, for there is no ſuch place ig the world ; 
and if there were, the Star there {cituate would have been imper- 
ceptible to us : it1s alſo impoſlible that it ſhould go creeping along 
the ſuperficiecs of the Earth; and much lefle that it ſhould be 
within the {aid Terreſtrial Globe. Places poflible are theſe that 
be in controverſie; it not intcrferring vvith our underſtanding, that 
a viſible object 1n the likenefſe of a Star might be a{well above the 
Moon, as below it. Now whilſt one goeth about to compute by 
the way of Obſervations and Calculations made with the utmoſt 
certainty that humane diligence can attain unto what its place was 
it is found that the greateſt part of thoſe Calculations make it 
more than infinitely {uperiour to the Firmament, others make it. 
very neer to the ſurface of the Earth, and ſome alſo under the 
ſame ; and of the reſt, which place it in ſituations not impoſſible, 
none of them agree with each other ; infomuch that it muſt be 
confeſſed, rhat all thoſe obſervations are neceſſarily falſe ; fo that 
if we would nevertheleſs colle& ſome fruit from ſo many laborious 
calcularions, we muſt have recourſe to the correftions, amending 
all the obſervations. 

SiMe. But the Authour will ſay, that of the obſervations that 
aſſign to the S$rar impollible places, there ought no account to be 
made, as being extreamly erroneous and falſe ; and choſe onely 
ought to be accepted, that conſtitute it in places not iumpoſlible : 
avd amongſt theſe a man ought to ſeek, by help of the moſt pro- 
bable, and moſt numerous concurrences, not if the particular and 
exad ſituation, that 1s, its true diſtance from the centre of the 
Earth, at leaſt, whether it was amongſt the Elements, or elſe a- 
mongſt the Caoleſtial bodies. 

$a tv. The diſcourſe which you now make, is the ſelf ſame 
that the Author made, in favour of his cauſe, but with too unrea- 
{onable a diſadvantage to his adverſaries ; and this is that princt- 
pal point that hath made me exceſlively to wonder at the too great 
confidence that he expreſſed to have, no leſs of his own authority, 
than of the blindneſs and inadvertency of the Aſtronomers ; in 
tayour of whom I will ſpeak, and you ſhall anſwer for the es 44 
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And firſt, I ask you, whether the Aſtronomers, in obſerving with 
their Inſtruments, and ſeeking v.gr. how great the elevation of x 
Star 13 above the Horizon, may deviate from the truth, aſwell in 
making it too great, as too licrle ; thar 1, may erroneouſly com« 
pute, that 1t 15 lometime higher than the truth, and ſometimes low. 
er; or elſe whether the errour muſt nceds be alwayes of one 
kinde, to wit, that crring they alwayes make it too much, and ne. 
ver too lictle, or alwayes too little, and never too much ? 

Si; my. I doubt not, bur that it 18 as ealie to commir an errour 
the one way) as the other. 

S.ry. I believe the Author would anlwer the ſame. Now of 
theſe two kinds of errours, which are contraries, and into which the 
obſervators of the new ſtar may equally have fallen, applied to 
calculations, one Lort will make the ſtar higher,and the other lower 
than really it is. And becauſe we have already agreed, that all 
the obſervations are falſe ; upon what ground would this Au- 
thor have us to accept thoſe for moſt congruous with the truth, 
that ſhew the ſtar to have been near at hand, than the others that 
ſhew it exceſſively remote ? 

Siny. By what I have, as yet, colle&ed of the Authors mind, 
I ſee not that he doth refuſe thoſe oblervations, and indagations 
that might make the ſtar more remote than the Moon, and alſo 
than the Sun, but only thoſe that make it remote (as you your (elf 
have ſaid) more than an infinite diſtance ; the which diſtance, be- 
cauſe you alſo do retule it as impoſlible, he alſo paſſeth over, as 
being conviged of infinite falſhood 3 as allo thoſe obſervations 
are of impoſlibility. Methinks, therefore, that if yy 2u would con: 
vince the Author, you ought to produce fupputations, more exad, 
or more in number, or of more diligent obſervers, which conſtitute 
the ſtar in ſuch and ſuch a diſtance above the Moon, or above the 
Sun, and to be brict, in a place poſlible for-it to be in, like as he 
produceth theſe twelve, which all place the ſtar beneath the Moon 
in placesthat have'a being in the world, and where it is poflible for 
it to be. LOL +10 

Sar v. But Simplicius yours and the Authors Equivocation 
lyethin this, yours in one-refpe&, and the Authors in another ; | 
diſcover by your ſpeech that you have formed a conceit to your 
{clt, that the exorbitancies that are-commited in the eſtabliſhihg 
the diſtance of the Star do encreaſe ſucceſſively, according to the 
proportion of the errors that are made by. the Inſtrument, in tak- 
ing the obſervations, and that by converſion, from the greatnels 
of the exorbitancies, may be argued the greatneſſe of: the crror ; 
and that thereforefore hearing it to be infered from ſuch an obler- 
vation, that the diſtance ofthe ſtar is infinite, it is neceſſary, that 


the errour in obſerving was infinite, and therefore not tobe amend- 
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ed, and asſuch to be refuled ; but the bulinefle doth not ſucceed 
in that manner, my Simplicins, and I excuſe you for not having 
comprehended the matter as it is, in regard of your {mall experi- 
ence in ſuch affairs ; but yet cannot I under that cloak palliate the 
error of the Author,who difſembling the knowledge of this which 
he did perſwade himſelf that we in good carneſt did not under- 
ſtand, hath hoped to make ule of our ignorance, to gain the bet- 
ter credit to his Doctrine, among the multirude of illiterate men. 
Therefore for an advertiſement to thoſe who are more credulous 
then intelligent,and to recover you from error, know that its pol- 
fible ( and that for the moſt part it will come to paſle ) thac an 
obſervation, that giveth you the ſtar v. gr. at the diſtance of $4q- 
turn, by the adition or {ubſtrattion of but one ſole minure from 
the clevation taken with the inſtrument, ſhail make it ro become 
infinitely diſtant ; and therefore of poſlible, impoſlible, and by 
converſion, thole calculations which. being grounded upon tho! : 
obſervations, make the ſtar infinitely remote, may pofliÞ!y ofteu- 
times with the addition or ſubduction of one {ole mite reduce it 
to a poſlible {cituation : and this which I ſay of a minute, may al- 
ſo happen 1n the correction of halt a minute, a fixth pai :,and lets. 
Now fix it well in your mind, that in the higheſt dilcances, thac 1s 
v. g. the height of Saturn, or that of the fixed Stars, very fmall 
errors made by the Obſcryator, with the in{trumevt, render the 
ſcituation determinate and poſlible,infiaite & impotIivle. This doth 
not ſo evene in the ſublunary diſtances, and near the earth, where 
it may happen that the obſervation by which theSrat is collefed to 

remote v. g- 4- Semidiameters terreſtrial, may encreaſe or dimi- 
niſh, not onely one minute but ten, and an hundred, and many 
more, without bcing rendred by the calculation cither infinitely 
remote, or ſo much as ſuperior to the Moon. You may hence 
comprehend that the greatneſle of the error (to lo (peak) inlrru- 
mental, are not to be valued by the event of the calculation, but 
by the quantity it ſelf of degrees and minutes numbred upon the 
inſtrument , and theſe obſervations are to be called more juſt or 
leſs erroneoas, which with the addition or {ubſtraction of tewer 
minutes,reſtore the ſtar ro a poſſible ſituation; and amonglt the 
poſlible places,the true one may be belicyed to have been that, a- 
bout which a greater number of diſtances concurre upon calcula- 
ting the more exact obſervations. 

Sine. I do not very well apprehend this which you ſay : nor 
canT of my elf conceive how it can be, that in greater diſtances, 
greater exorbitancies can ariſe from the errour of one minute only, 
than in the ſmaller from ten or an hundred; and therefore would 
gladly underſtand the ſame. 


Sarv. You ſhall ſee it, if not Theorically, yet at leaſt Praci- 
L I cally, 
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cally, by this ſhort afſumprtion, that I have made of all the combi- 
nations, and of part of the workings pretermitted by the Author, 
which I have calculated upon this lame paper. 

SaG8. You muſt then from yeſterday, till now, which yer is 
not above eighteen hours, have done nothing bur compute, with- 
out taking either food or ſleep. 

Sar v. I haverefreſhed my ſelf both thoſe wayes ; but truth is, 

make theſe ſupputations with great brevity; and, if I may ſpeak 
the truch, I have much admired, that this Author goeth ſo farre a- 
bout, and introduceth ſo many computations no wiſe neceſsary to 
the queſiion in diſpute. And for a full knowledge of this, and al- 
ſo to the end it may ſoon be ſeen, how that from the obſervations 
of the Aſtronomers, whereof this Author makes ule, it is more pro- 
bably gathered, that the new ſtar might have been above the 
Moon, and alſo above all the Planets, yea amongſt the fixed ſtars, 
and yet higher ſtill than they, I have tranſcribed upon this paper 
all the obſervations ſet down by the {aid Authour , which were 
made by thirteen Aſtronomers, wherein are noted the Polar alti- 
tude, and the altitudes of the ſtar in the meridian, aſwell the 


lefſer under the Pole, as the greater and higher, and they are 
theſe. | 


Tycho. 
gr. Mm. 
Altitude of the Pole gs 58 
Altitude of the Star 84 oo thegreateſt. 


27 $57 the leaſt. 
And theſe are, according to 


the firſt paper : but accor- 
ding to the ſecond , the 
greateſt 1s ———— 27 45 


R— I—_ oem_ ——— _—  —_— 


Hainzelins. 


Altitude of the Pole 48 22 
Altitude of the Star 76 34 


Pencerus 


Diatocus. III, 


Peucerus and Sculernus. | Landgravins, 
gr. m. gr. mt. 
Altitude of the pole 5x 54 | Altitude of the pole gt 18 
Altitude of the Star 79 , 56 | Altitude of the Star 79 30 
*3-.. Is 
Camerarins. 
gr. M. 
Altitude of the pole 52 24 
Altitude of the Star 8o 30 
80 27 
Bo 26 
24 28 
24 20 
24 17 
Hagecins Maurolycns. 
gr . mM. - gr . MM. 
Altitude of the pole 48 221 Altitude of thepole 38 30 
Altitude of the Star 20 r5| Altitude of the Star 62 oo 
Munocins. Urſinus. 
gr. m. gr. m. 
Altitude of the pole 39 30 | Altitude of the pole 49 24 
| Alritude of the ſtar 67 30o| Altitude of the ſtar 79 oo 
ix 30] 22 ©09 
Reinholdus. Buchins. 
re M.| | gr. mM. 
Altitude of the pole 5x 15] Altitude of the pole 5r 10 
Altitude of the ſtar 79 39| Altitude of the ſtar 79 30 
23 03 223 40 
Gemma. 
gr. 7. 
Altitude of the pole 50 50 
Altitude of the ſtar 79 45 
Ll 2 Now 
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Now to ſee my whole proceeding, we may begin from theſe 
calculations, which are four, omitted by the Author, perhaps be. 
caule they make againſt him, in regard they place the ſtar above 
the moon by many” ſemidiameters of the Earth. The firſt of 
which 'chis, computed upon the oblerFations of the Landgrave of 
Haſſia, and Tycho ; which are, even by the Authors conceſlion, 
two of the moſt exa@ obſervers: and in this firſt, I will declare 
the order that I ho!d in the working ; which ſhall ſerve for all the 
reſt, in that they are all made by the fame rule, not varying in any 
thing, ſave in the quanticy of-the given {ummes, that 1s, in the 
number of che degrees of the Poles altitude, and of the new Stars 
elevation above the Horizon, the diſtance of which from the cen- 
tre of the Earth, in pcoportion.to the ſemidiameter of the terre. 
ſtrial Globe is ſought, rouching which it noching imports in this 
caſe, to know how many miles that ſemidiameter conteineth ; 
whereupon the reſolviag that, and the diſtance of places where 
the oblervations were made, as this Author doth, is but time and 
labour loſt ; nor dol know why he hath made the ſame, and eſpe- 
cially why at the laſt he goech abour to reduce the miles found,in- 
to ſemidiameters of the Terreſtrial Globe, 

S1 my. Perhaps he doth this to finde with ſuch ſmall meaſures, 
and with thetrfraQions the diſtance of the Star terminated to three 
or four inches 3' for we that do'not underſtand your rules of Arith- 
metick, are ſtupified in hearing your concluſions ; as for inſtance, 
whilſt we read 3 Therefore the new Star or Comet was diſtant 
from the Earths centre three hundred ſeventy and three thouſand 

ight hundred and ſeven miles 3 and moreover, two hundred and 
eleven, ;four chouſand ninety fevenths 37380722, and upon theſe 
preciſe punQualities, wherein you take notice of ſuch {mall mat- 
ters, wedo conceive it to be impoſſible, that you, who in our cal- 
culations keep an account of an inch, can at: the cloſe deceive us fo 
much as an hundred miles. 

SaLv. This your reaſon and excuſe would paſſe for currant, 
if 4n a diſtance of thouſands of miles, a yard over or under were 
ok, any .great/moment, and 1f, the ſuppofitions that. we take for 
true, were lo certain, as.that they could afſure us of producing an 
indubitable truth 1a the conclufion;. but bere you lee in the twelve 
workings of the Author, the diſtances of the Star, which from 
them one may conclude to have been different from each other, 
(and therefore wide of the truth) for many hundreds and thou- 
lands of miles : now whilſt that I am more than certain, that that 
which I icek mult needs differ from the truth by hundreds of miles, 
to what purpplſe is it. to be ſo curious in our calculations, for fear 
of miſting the quantiry of an inch? But let us proceed, at laſt, 
tothe working, which I reſolve in this manner. Tycho, as may be 


ſeen 
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ſeen in thatſame note obſerved the ſtar in the polar altitude of 56 
degrees and 58 mi. pri. And the polar altitude of the Landgrave 
was 51 degrees and 18 mz. pri. The altitude of the ſtar in the Me- 
rdian taken by Tycho was 27 degrees 45 mi. pri. . The Land- 
grave found its altitude 23 degrees 3 mi. pri. The which altitudes 
are theſe noted here, as you ee. 


r. Ms. gr. m. 
Tycho Pole 55 58 * 27 45 
Landgr. Pole 5x 1Y * 23 3 


This done,ſfubſtract the lefle from the greater, and there remains 
theſe differences here underneath. 


” # 


4 40 
4-2 
Parall. 2 


Where the difference of the poles altitudes 4 gr. 4 mi. pr. 

is leſſe than the difference of the altitudes of the Star 4 gr. 4.2 mi. 
pr. and therefore we have the difference of parallaxes , o gr. 2 mi. 
ri. Theſe things being found , take the Authours own figure 
Fig. 2.] in which the point B is the ſtation of the L andgrave, 
D the ſtation of Tycho, C the place of the ſtar, A the centre 
of the Farth , A BE the vertical line of the Landgrave, ADF 


gr. mM. Its chord 81 42 of thole 
Ang. BAD 4 40 parts, Whereof the ſemid. 
'  BDF 92 a2o A B 18 an 100000, 
BDC 154 + =® 42657 
BCD o **t —_— 5B 
oy 68 a26s7 {= B242 
8142 
85314 
170628 
42657 
341256 
5 | | BY 
501.3473 3294 
57. 
5 


of Tycho, and the angleB C D the difference of Parallaxes. And 
be. 
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becauſe the angle B A D, conteined between the vertical, lines, is 
equal to-the difterence of the Polar altitudes, it ſhall be agr. gom, 
which I note here apart; and 1 finde the chord of it by the Table 
of Arches and Chords, and (ct it down neer unto it, which is 8142 
parts, of which the {cmidiameter A B is 100000. Next,. I finde 
| the angle BD C with caſe, for the half of the angle B A D, which 
is 2 gr. 20 m. added to a right angle, giveth the angle B D F gagr, 

| 20 mM. to which adding the angle C D F, which 1s the diſtance from 
the vertical point of the greateſt altitude of the Star, which here is 

62 gr. 15 m. it giveth us the quantity of the angle BDC, 
1 154 grad. 45 min. the which I ſet down together with its Sine, 
taken out of the Table, which is 4265 7, and under this I note 

the angle of the Parallax BCD o© gr. 2 ». with its Sine 58. 

And becauſe inthe Triangle B C D, the fide D B 1s to the fide 
) BC; as the fine of the oppoſite angle B C D, to the fine of the 
| oppoſite angle BD C : therefore, if the line B D were 58. BC 
would be 42657. And becauſe the Chord D B is 5142. of thoſe 

parts whereof the ſemidiameter B A is 100000. and we ſeek to 

know how many of thoſe parts is B C ; therefore we will ſay, by 

the Golden Rule, if when BD. is 58. BG is 4265 7. in caſe the 
ſaid D B were $142. how much would B C be? I multiply the 
ſecond term by the third, and the produQt is 347313294. which 
ought to be divided by the firſt, namely, by 58. and the quotient 
ſhall be the number of the parts of the line B C, whereof the (c- 
midiameter A B is roo000. And to know how many ſemidiame- 
"I ters B A, the ſaid line B C doth contein, it will be neceſſary anew 
if to divide the {aid quotient ſo found by x 00000. and we ſhall have 
the number of ſemidiameters conteined in BG. Now the num- 
ber 347313294. divided by 58. giveth 5988160:. as here you 


may ſee. | 


5988160; 
58 | 347313294 
: 5717941 
543 


1/00000 | 59 | 8$160. 


But we may much abbreviate the operation, dividing the firſt 


quotient found, that is, 347313294. by the produd of the multi 
plication of the two numbers 5$. and 100000. thar is, 


69 


| : ok $- <4 
Dratecus. 1 IT, 271 


9 
55,00000 | 347313294 
571 
5 


And this way allo there will come forth G 95113394 


And ſo many ſemidiameters are contained in the line B C, to 
which one being added for the line A B, we ſhall have little letli: 
than 61. ſemidiameters for the two lines ABC; and therefore 
the right diſtance from the centre A, to the Star C, ſhall be more 
than 60. ſemidiameters, and therefore it is ſuperiour to the Moon, 
according to Ptolomy, more than 27. ſemidiameters, and according 
to Copernicus, more than 8. ſuppoſing that the diſtance of the 
Moon from the centre of the Earth by Copernicus his account is 
what the Author maketh it, 52 ſemidiameters. With this ſame 
working, I find by the obſervations of Camerarius, and of Munc- 
ſes, that the Star was fituate in that ſame diſtance, to wit, ſome- 
what more than 60. ſemidiameters. Thele are the obſervations, 
and theſe following next afcer them the calculations. 


gr. m | r. m. 
Alritude of cCamerar. 52 24 Altitude of c 24 28 
the Pole 3 Mumoſ” 39 30| the Star ; II-30 
Differences of the | Differences £12 58 
Polar Altitudes C 3-34 | of the aeata3s 2 54 
Difference of Parallaxes oo 04. ang.BCD. 
BE gr. mm. EP _ 
BAD 12 $54 andits chord or ſubtenſe 22466. 
Angled DC 161 592 TING ; 39930 
BCD oo og\ 116 


The Golden Rule. 


22466 
116 30930 22466 
673950 ks 
2021 94. 
67398 = 
59 Diſtance B C 59. and 
116 | 6948 | 733b0 almoſt 60. ſemidiameters. 
L144. 


| $'&) 
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'The next working is made upon two obſervations of Tycho,and 
of Munoſins, from which the Star 15 calculated to be diſtant from 
the Centre of the Earth-478 Semidiameters and more. 


gr. mM. gr. m. 
Altitudes {I Tycho. 55 58 | Altitude 84 00 
of the 0 An: 39 30 |of the Star. 9 67 30 


Differences of the Pr” Differ.of the? 16 Zo 
Polar Altitudes. fac. | Ale. of the *C 16 28 


Difference of Parallax. o 2 and ang.BCD 


——— 


—— — — ——— 


A  — 


gr. Mm. 


B AD. 16 28 its chord 28640 


An [es DC. 104 14 C... 96930 
S 33 CD..--6-2 CSines 3 $ 


The Golden Rule. 


53 96930 28640 
25640 : 


C——  — 


3577200 
58158 


77544 
19386 


475 
55|27760| 75200 
4506 

53 


En 


Theſe workings following make the Star remote from the Cen- 
tre, more than 358 Semidiameters. 
gr. m. gr. m. 
Altitudes YPeucerus 51 54 | Altitude 79 56 
of the Pole. hats 39 30 |of thex 247 30 
I2 24 12 26 


I2 24 
O 2 


— 


Br. ui. 


BAD. 12 24 its chord 21600 


Angles BDC. 106 16 @,, 95996 
BCD. o 2 ESines 3 58 


The 
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The Golden Rule. 


68 —— 95996 — 21600 
2; 3111, 32600 


57597600 
',_ - 95996 
191992 


RE ng 
55 | 20735 | 13600 
3339 
-Y © 42 


_ 
_ 4 — — — te 


From. this other working the ſtar is found to be diſtant from the 
centre more than 716. ſemidiameters. 


gr. m. ? gr. m, ſec. | 
; Altitudes'FLandgr. 51 18 } Altitude . 79 30 oo 
of the Pole -)Hainzel. 4d 22 | of theStar 2 7 33 45 
| | ns R 2 56 15 
5 
O Oo T 
gr. m. ſec. 


5 BAD 2 56 oo its Chord 5120 
Angles 


BDC 1or 58 oop.. 97845 
is © Sines 3 


B CD © OO 7 


—— 
— 


The Golden Rule. 
7 =— 97345 —— $120 
5120 
1956900 
5 7845 
459225 


71 n 
7 | 5009 | 65400 
4 


Theſe as you ſee are five workings which place the ſtar very 
much above the Moon. And here I defire you to conſider upon 
that particular , which even now I told you, namely, that in great 

M m di- 


2 


+ 
mo - 
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diſtances , the mutations, or if you pleaſe correQtions , of a ve. 
ry few minutes , removeth the.ſtar. a very great way farther off. 
As for example, in the firſt of theſe workings , where the calcy- 
lation made the fa? 60. ſemitlianerers- remote from the centre, 
with the Parallax of 2. minutes; he that would maintain that it 
was in the Firmament , 1s to correEin the obſervations but onely 
two minutes, nay lefle , for then the Parallax ceaſeth , or be- 
commeth ſo ſmall , that it removeth' the, ſtar to an immenſe di- 
ance, which by all is received to be the Firmament. In the ſe. 
cond indagation , or working , the c6rreCion of lefſe than 4 ». 
prize. d_th the ſame. In the third, and'fourth,; like as in the firſt, 
rwo minutes onely mount the ſtar'even above the Firmament. 
In the laſt preceding, a quarter of a migute, thatis 15. ſeconds, 
gives us he ſame. But it doth nor {ſo occur in the ſublunary alti- 
tudes; for if you fancy to your ſelf what diſtance you moſt 
like , arid: 86 abour t& corteet the workmigs. made- by .the Au- 
thour , and adjuſt them ſo as'thae they all anfwer in the fame 
determinate diſtance , you will find how much greater corre&i- 
ons they do require. 

S a cx. Iteannot biit help us m onr fuller underſtanding, of 
things} to (ce ſorhe taitiples of this which you ſpeak of:.', - | 
. Sx uv. Do you aflign any whatſoever determinate ſublunary 
diſtance at pleaſure in which to codſtirute the ſtar, for with ſmall 
ado we may affertain our ſelves whether corre&ons like to theſe, 
which we ſee do ſuffice to reduce it amongſt the fixed ſtars, will 
reduce it to the place by you aſſigned. 

SaGr. To take a diſtance that may favour the Authour , we 
will {uppole it to be thar which is the greateſt of all thoſe found 
by him 1 his x2 workings 3 for whilſt it is in controvetfie be- 
tween him and Aſtronomers, and that they affirm the ſtar to 
have been ſuperiour to the Moon, and he that it was inferiour, 
very {mall bpace that he proveth it to haye been lower , giveth 
him the vicory. 

SaLv. Let us therefore take the ſeventh working wrought 
upon the obſervations of Tycho and Thaddeus Hagecins , by 
which the Authour found the ftat to have been diſtant from the 
centre 32. {emidiameters , which'ſituation is moſt favourable to 
his purpoſe 3 and to give him all advantages, let us moreover 
place it 1n the diſtance moſt disfayouring the Aſtronomers , which 
1s to {ituate it above the Firmament. That therefore being ſup: 
poled,ler us ſeck in the next place what correQions it would be ne- 
ceſlary to apply to his other 11 workings. Andlet us begin at the 
firſt calctilated upon the obſervations of Hainzelins and Maurbite; 
11 which the Anthour findeth the diſtance from the centre about 
3- ſemidiaweters with the Patallax of g gr. 42 m. 30: ſte; Let 

us 


Diarociut [1]. 75 
us ſee whether by withdrawing it 20. minutes onely , it will riſe 


to the height of 32. lemidiameters : See the ſhort and true opera- 
tion. Multiply che fine of the angle BD C, by the ſine of the 


P.. 0 gr. m. ſec 

Hainzelins Pole 45 32 ——-. x 76 34 30 
Manrolicus Pole 35 30 —— * 62 oo oo 
EP» + 34 - 39 

52 OO 


BDC 108 21 3o Sine 94910 


t BAD 9 52 00 Chord 17200 
Angles ; 
BCD oO 20 oo Sine 582 


28 
582 | 16324 | 52000 
4 688 


2 


chord B D, and divide the produ@, the five laſt figures being cug 
off by the line of the Parallax , and the quotient will be 28. ſc- 
midiameters, and an half, ſo that though you make a corre&ion 
of 4.gr. 22 min. 3o ſec. taken from 4 gr. 42 min. 30 ſec. it ſhall 
not elevate the ſtar to the altitude of 32. ſemidiameters, which 
correQion for Simplicius his underſtanding it , is of 262. minutes, 
and an half. 

In the ſecond operation made upon the obſervations of Hain- 
zelins , and Sculerus, with the Parallax of o gr. $ min. 30 ſec. 
the ſtar is found in the height of 25. ſemidiameters or therea- 
bouts, as may be ſcen in the ſubſequent working, 


BD Chord 6166 
BDC 97987 
BCD _— } 247 
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97987 
6166 


537922 
587922 
97997 

657922 


24 | 
247 | 6041 | 87842 
1103 
It 


And bringing back the Parallax o g#. 8 w. 30 ſec. to 7 gr. 
7 mM. whoſe ſine 1s 204., the ſtar elevateth to 3o ſemidiameters or 


thereabouts; therefore the correGion of © gr. x #1. 3o ſec. doth 
not {uffice. 


20 
204 | 6041 | $7342 
1965 


\I'2 


Now let us ſee what correQtion 1s requiſite for the third work. 
ing made upon the obſervations of Hinzel:i#s and Tycho , which 
rendereth the ftar about 19 ſemidiameters high , with the Pa- 
rallax of 10 we. pre. The uſual angles and their fines , and chord 
found by the Authour, are theſe next following ; and they re- 
move the ſtar ( as alſo in the Authours working ) 19 ſemidia- 
meters from the centre of the Earth. It is neceſſary therefore for 
the raiſing of it , to diminiſh the Parallax according to the Rulc 
which he likewiſe obſerveth in the ninth working. Let us there- 
fore {uppole the Parallax to be 6 me. prim. whoſe fine 1s 175 , and 
the diviſton being made , there is found likewiſe lefſe than 3I 
ſemidiameters for the ſtars diſtance. And therefore the corre&i- 


on of 4 "tin. prim. is toolittle to ſerve the Authours purpoſe. 


BAD y- 2b Chord 13254 
Angles Ys DC 1595 52 Sine 403886 
BCD © TO S1ge 291 


13254 
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13254 
40886 


—_ 


79524 
106032 
106032 
$3016 
18 EIITY 30 
291 [5419|03044 | 175 | 5419 
250 16 


181 


Let us come.to the fourth working , and the reſt with'the ſame 
rule, and with the chords and fines found out by the Authour 
himſelf; in this the Parallax is 14 m. prim. and the height found 
lefle than 10 ſemidiameters, and diminiſhing the Parallax from 
14 Min. to 4 min. yet nevertheleſſe you ſee that the ſtar doth not 
elevate full 31 ſemidiameters. Therefore 10 min. in 14 min. doth 
not ſuffice. 


BAD Chord 8142 
Angles Js DC Sine 43235 
B CD Sine 407 
43235 
814.2 
864.70 
172940 
43235 
| 345880 


30 
116|3520|19370 
4 


In the fifth operation of the Authour we have the fines and the 
chord as you ſee, and the Parallax is o gr. 42 m. 3o ſec. which 
rendereth the height of the ſtar about 4 ſemidiameters , and cor- 
reting the Parallax , with reducing it from © gr. 42 m. '30 ſec. 
to © gr. 5 m2. onely , doth not ſuffice to raiſe it to ſo much as 28 ſe- 
midiameters , the corre&ion therefore of o gr. 37 m. 3o ſee. is 
too little. | | 
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In the ſixth operation the chord , the fines and Parallax are as 
followeth , and the ſtar is tound to be about 4. ſemidiameters ; let 
us ſee whether it will be reduced, abating the Parallax from $ m. 
to 1 1. onely ; Here is the operation , and the ſtar raiſed but to 
27. ſemidiamerers or thereabout ; therefore the correftion of 7 m. 1 
in 8 m. doth not {uffice. 
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[n the eighth operation the chord, the fines, and the Parallax, 
as you ſee, are theſe enſuing , and hence the Authour calculates 
the height of the ſtar to be 1. ſemidiameter and an half, with the 
Parallax of 43. mim. which reduced to 1 min. yet notwithſtand- 


ing giveth the ſtar leſſe remote than 24. {emidiameters, the corre- 
Mon therefore of 42. min, is not enough. | 
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Let us now ſee the ninth. Here1s the chord , the fines and 
the Parallax which is 15 #z. Frome whence the Authour calcu- 
lates the diſtance of the'ſtar from. the ſuperficies of the Earth 
to be lefſe than a* ſeven and forticth part of a ſemidiameter, » ere the Las 
but this is an errour in the calcultaian , for it cometh forth truly, tine verſion iserro- 
as-we ſhall ſee here below » more than a fifth : See here the qua- ped ewes 1 
tiEns-18 24, whois more than oa fifth. &c 


435 [ 90|58672 


That which the Authour preſently after ſubjoyns in way of 
amending the obſervations , that is, that it ſuſfſiceth not to re- 
duce the difference of Parallax, neither to a minute, nor yet 
to the eighth part of a minute is true. But I ſay , that neither 
will the tenth part of a minute reduce the height of the ſtar to 
32. ſemidiameters 3 for the fine of the tenth part of a minute, 
that is of fix ſeconds, is 3 ; by which if we according to our Rule 
ſhould divide 90. or we may tay , if we ſhould divide 90586 732- 
by 300000. the quotient will be 30:24: , that is little more 
than 30. ſemidiameters and an half. 
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The tenth giveth the altitude of the ſtar one fifth of a ſemi- 
diameter , with theſe angles, fines, and Parallax, thatis, 4. gr. 
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o m1. which 1 ſee that being reduced from 4. gr. 3o min. to 2 min. 
yet nevertheleſlc it elevates not'the ſtar to 29. ſemidiameters. 
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The eleventh rendereth the ſtar to the: Authour:remote about 
13. ſemidiameters, with the Parallax of 55. min. let us ſee, re- 
ducing it to 20 min. whether it will exalt the ſtar : See here the 
calculation elevates it to little lefſe than 33. ſemidiameters, the 
correQtion therefore is little lefſe than 35, min. in 55. min. 
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The twelfch with the Parallax of 1. gr. 36. min. maketh the 
ſtar leſſe high than 6. ſemidiameters , me. na the Parallax to 
20 min. 1t carrieth the ſtar to leſle than 30. {emidiameters di- 
ſtance , therefore the corretion of 1 gr. 16. min. ſufficeth not. 
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Theſe are the CorreGions of the Parallaxes 
| of the ten workings of the Author, to 
| reduce the Star to the altitude of . 
{ 32 Semidiameters. wh 
| &7- ſec. gr. m. ſec. 's 
| 04 22 30 ——— in 04 42 30 WL 
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00 35 00 .— a in 00 55 00 wi 
or 16 00 — - in Or 36 @o it 
$I : A ated: m—_ wn 
| 216 296.60 h Ji | 
; ml 
| 540 29] 4 
765 536.540 wy 
| be! 


From hence we (ce, that to reduce the Star to 32. Semidiame- 
ters in altitude, it is requiſite from the ſum of the Parallaxes 836. 
to ſubtra& 756. and to reduce them to 8o. nor yet doth that 

 correQion ſuffice. 


Nan Here 


G. GaLtitzus, bs Syſ/re. 


Here we ſee allo, (as.L have noted even now) that ſhould the 
Authour conſent to aflign the diſtance of 32. Semidiameters for 
the true height of the Star, the correttion of thole his 10. workings, 
(I fay 10, becaule the fecond being very high, 1s reduced to rhe 
height of 32. Semidiameters, with 2. minutes correG10n) 10 make 
them all to reſtore the {aid Star to'that diſtance, would require ſuch 
a reduction of Parallaxes, that amongſt the whole number of ſub. 
ſtra&ions they ſhould make more than 756 m. pr. whereas in the 
5. calculated by me, which do place the Star above the Moon, to 
corre& them in ſuch ſort, as to conſtitute it in the Firmament, 
the correfion onely of 10. minutes, and one fourth ſufficeth. 

Now adde to thele, other 5. workings, that place the Star pre- 
ciſely in the Firmament, without need of any correGton at all, 
and we ſhall have ten workings or indagations that agree to place 
it in the Firmament, with the correQion onely of 5. of them (as 
hath been ſeen) but 10. ». and 15 ſec. Whereas for the corre&i- 
on of thole 10. of the Authour, to reduce them to the altitude of 
32. {emidiameters, there will need the emendations of 756 mi- 
nutes in $36. that is, there muſt from the ſumme $ 36 be ſubſtra- 
&ed 756. if you would have the Star elevated to the altitude of 
32- ſemidiameters, and yet that correction doth not fully ſerve. 

The workings that immediately without any correQion free the 
Star from .Parallaxes, and therefore place it in the Firmament, 
and that alſo in the remoteſt parts of it, and in a word, as high 
as the Pole it (elf, ate theſe 5. noted here. 
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Of the remaining combinations that might be made of the Ob- 
ſervations of all theſe Aſtronomers, thole that.make the Stars ſub- 
lime to an infinite diſtance, are many in number, namely, about 
30. more than thoſe who give the Star, by calculation, to be be- 
low the Moon ; and becaule (as it was agreed npon between us) it 
15 to be believed that the Oblervators have erred rather little than 
much, it 15 a manifeſt thing that the correCions to be applied to 
the Obſervaations, which make the ſtar of an infinite altitude, to 
reduce it lower, do ſooner, and with lefſer amendment place it in 
the Firmament; than beneath the Moon ; ſo that all thele applaud 
the opinion of thole who put it amongſt the fixed Stars. You may 
adde, that the corre&ions required for thoſe emendations , are 
much leſſer than thoſe, by which the Star from an unlikely proxi- 
mity may be removed to the height more favourable for this Au- 
thour, as by the foregoing examples hath been ſeen ; amongſt 
which impoſſible proximiries, there are three that ſeem to remove 
the Star from the Earths centre, a lefſe diſtance than one Semidi- 
ameter, making it, as it were, to turn round under ground, and 
theſe are thoſe combinations, wherein the Polar altitude of one 
of the Obſervators being greater than the Polar altitude of the 
other, the elevation of the Star taken by the firſt jis leſſer rhan the 
elation of the Star taken by the latter. 


The firſt of theſe is this of the Landgrave with Gemma, 
where the Polar altitude of the Lendgrave 51 gr. 18 min. is 
greater than the Polar altitude of Gemma, which is 50 gr. 50 mr. 
But the altitude of the Star of the Landgrawve 79 gr. 39 min. 
1s lefſer than that of the Star, of Gemma 79 gr. 45 min. 
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The other two are theſe below. 
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From what I have hitherto demonſtrated, you may gueſſe how 
much this firſt way of finding out the diſtance of the Star, and 
proving it fubJunary introduced by the Aurhour, maketh g_ 
himſelf, and how much more probably aud clearly the diſtance 
chereof is colle&ed to have been amongſt the more remote fixed 
Stars. 

Sine. Asto this particular, I thiak that the inefficacy of the 
Authors demonftrations 1s very plainly diſcovered;ButT ſee that all 
this was compried in bur a few leaves of his Book, and it may be, 
that ſome other of his Arguments are more concluſive then theſe 
firſt. 

Sar v. Rather they muſt needs be leffe valid, if we will take 
thoſe that lead the way for a proof of the reſt : For (as it is clear) 
the uncertainty and inconclufiveneſſe of thoſe, is manifeſtly ob- 
ſerved toe derive tt felt from the errours committed in the inſtru- 
mental obfervations, 'upon which the Polar Altitude, and height 
of the Srar was thought to have: been juſtly taken, all in effe& 
having eaſfly erred; And yet to find the Alticude of the Pole, A- 
{tronomers have had Apes of time to apply themſelves to it, at their 
leafure :' andthe Meridian Altitudes of the Star are eaſier to be 
obſerved, as being moſt terminate, and yielding the Obſervator 
{ome time to continue the ſame,in regard they change not ſenſibly, 
in a ſhort rxme, as thoſe do that are remote from the Meridian. And 
if this be {o,as 1t 15 moſt certain, what credit ſhall we give to Calcu- 
lations founded upon Obſervations more numerous, more difficult 
to be wrought, more momentary in variation, and we may add, 
with Inſtruments more incommodious and erroneous ? Upon a 
fight peruſal of the enſuing demonſtrations, I ſee that the Com- 
putations are made upon Altitudes of the Star taken in different 
VerticalCircles, which are called by theArabick name, Azimuths;in 
which obfervations moveable inſtruments are made uſe of, not on- 
ly in the Vertical Circles, but in the Horizon alſo,at the ſame time; 
inſomuch that 1t 1s requiſite in the ſame moment that the altitude 
is taken, to have obleryed,in the Horizon, the diſtance of the yo 
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tical point in which the Star is , from the Meridian ; Moreover, 
after a confiderable interval of time, the operation muſt be re. 
peated, and exat&t account kept of the time that paſſed, truſting 
either to Dials,or to other obſervations of the Stars. Such an Olio 
of Obſervations doth he ſet before you , comparing them with 
ſuch another made by another obſerver in another place with a- 
nother difterent inſtrument, and at another time ; and from this 
the Authour ſeeks to colle& what would have been;the Elevations 
of the Star, and Horizontal Latitudes happened in the time and 
hour of the other firſt obſervations,and upon ſuch a coxquation he 
in the end grounds his account. Now I reter it to you, what credit 
is to be given to that which is deduced from ſuch like workings. 
Morcover, I doubt not inthe leaſt, bur that if any one would tor- 
ruce himſelf with ſuch tedious computations, he would find, as in 
thoſe atoregoing, that there were more that would favour the ad- 
verſe party,than the Authour : But I think it not worth the while 
totake ſo much pains in a thing,which 1s not, amongſt thoſe prima- 
ry ones,by us underſtood. 

S 4x46 xr. Lt amot your Opinion 1n this particular : But this buſj- 
neſte being environed with ſo many intricacies, uncertainties,and 
errours, upon what confidence have fo many Aſtronomers potitive- 
ly pronounced the new Star to have been fo high ? 

Sar v. Upon two ſorts of obſervations moſt plain, molt eafic, 
and moſt certainzone only of which is more than ſufficient to aſſure 
us:, thatit was ſcituate in the Firmament, or at leaſt by a great 
diſtance ſuperiour ro the Moon. One of which is taken from the 
equality, or little differing incqualny of its diſtances from rhe 
Pole, afwell whilſt ir was m the loweit part of the Meridian , as 
when it was in the uppermoſt : The other is its having perpetual- 
ly kept the ſame diſtances from. certain of the fixed Stars,adjacent 
eo it, and particularly from the eleventh of Caſſzopea , no more 
remore from it than one degree and an half ; from which two par 
ficulars is undoubtedly inferred,either the abſolute want of Paral- 
lax/, or ſuch a ſmalneſſe thereof, that it doth aſſure us with very 
expedirious Calculations of its great diſtance from the Farth. 

$A 68k. But theſe things, were they not known to this Author? 
andif he ſaw them, what doth he lay unto them ? 

$.auv. Weare wont to ſay, of one that having no reply that 
table to cover his fault, produceth frivolous excuſes, cerca di at- 
tacearſe alle funi del cielo, | He ſtrives to take hold of the Cords of 
Heaven; ] but this Authour runs,not to the Cords, but to the Spi- 
ders Web of Heaven ; as you ſhall plainly ſee in our examination 
of theſe two particulars even-now: hinted. And firſt, that which 
ſhewerh us the Polar diſtances of #4he Obſervators-one by one, I 
havenoted down in thelc brief Calculations ; For a full _ 
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ſtanding of which, I ought firſt to advertiſe you, that when ever 
the new Star, or other Phznomenon is near to the earth, turnin 
with a Diurnal motion about the Pole, it will ſcem to be farther 
off from the ſaid Pole, whilſt it is in the lower part of the Meridi. 
an, then whilſt it is above, as in this Figure | being frg. third of 
ths Dial.) may be ſeen. In which the point T. denotes the cen. 
tre of the Earth ; O. rh: place of the Obſervator ; the Arch VPC 
the Firmament ; P. the Pole. The Phenomenon, | or appearance 
moving along the Circle FS. 1s ſeen one while under the Pole b 
the Ray O F C. and another while above, according to the Ray 
OSD. ſo that the places (een in the Firmament are D. and C.bur 
the true places in reſpe& of the Centre T, areB, and A, equidi- 
ſtant from the Pole. Where it is manifeſt that the apparent place 
of the Phenomenon S,that is the point D, is nearer to the Pole than 
the other apparent place C, ſeen along the Line or Ray OF C, 
which is the firſt thing to be noted. In the ſecond place you muſt 
note that the exces of the apparent inferiour diſtance from thePole, 
over and above the apparent ſuperiour diſtance from the ſaid Pole, 
is greater than the Inferiour Parallax of the Phenomenon, that is, I 
ſay, that the exceſſe of the Arch CP, (the apparent inferior di- 
ſtance) over and above the Arch P D, (the apparent ſuperior di- 
ſtance) is greater then the Arch C A, (that is the inferiour Para- 
lax.) Which is eaſily proved ; for the Arch C P. more exceedeth 
P D, thenPB; PB, being bigger than P D, but PB. is equal to 
P A, and theexceſle of C P, above P A, is the arch, C A, there- 
fore the exceſlſe of the arch CP above the arch PD, is great- 
er than thearch C A, whichis the parallax of the Phxnomenon 
placedin F, which was to be demonſtrated. Andto pive all ad- 
vantages to the Author , let us ſuppoſe that the parallax of the ſtar 
in F , is the whole ecxceſſe of the arch C P (that is of the inferiour 
diſtance from the pole ) above the arch P D (the inferiour di- 
ſtance.) I procecd in the next place to examine that which the 
obſervations of all Aſtronomers cited by the Authour giveth us, 
amongſt which , there is not one that maketh not againſt himſelf 
and his purpoſe. And let us begin with theſe of Buſchius, who 
findeth the ſtars diſtance from the pole, when it was ſuperiour;to be 
28 gr. 10 m. and the inferiour to be 28 gr. 3o m. (o that the ex- 
ceſle is o gr. 20 #m. which let us take (in favour of the Author) as 
if it all were the parallax of the ſtar in F, that is the angle T F O- 
Then the diſtance from the Vertex [or Zenith] that is the arch 
CV, 1567 gr. 20m. Thele two things being found, prolong the 
line CO, and from it let fall the perpendicular T 1, and let us 
conſider the triangle T QI, of which the angle I is right angle, 
and the angle I OT known, as being vertical to the angle V O C, 
the diſtance of the ſtar from the Vertex, Moreover in the triangle 
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TifF , which is alto rectangular, there is known the angle F, ta- 
ken by the parailax. Then note in ſome place apart the two an- 
gles LOT and LF T, and of them rake the ines, which are 
here ſet down to them, as you ſeen. And becauſe in the triangle 
1OT, thetine T 1 is 92276. of thoſe parts, whereot the whole 
{ine TO 15 100000; and moreover in the triangle TIF T,the fine TI 
is 682, of thole parts, whereof the whole fine T F is I 009000, to 


find how many T F 1s of thoſe parts, whereof T O is 100000; . 


we will fay by the Rule of three: If TI be 582. TF is an 
100000. but if T I were 92276. how much would T F be. 
Let us multiply 92276. by 100000. and the produ& will be 
9227600000. and this muſt be divided by 582. and the quotient 
will be 1585 4.982. and ſo many ſhall there be in T F of thoſe 
parts, of which there are in T O an x00000. So that if it were 
required to know how many lines T O, areinTF, we would 
divide 1585 4982 by 100000. and there will come forth 158. and 
very near an halt ; and ſo many diameters ſhall be the diſtance- 
of the ſtar F , from the centre F, and to abreviate the opera- 
tion we ſccing, that the product of the multiplication of 92276. 
by 100000 , 'ought to be divided firſt by 582, and then the quo- 
tent of that diviſion by 100000. we may without multiplying 
92276. by 100000. and with one onely divifion of the fine 
92276. by the ſine 582. ſoon obtain the ſame ſolution, as may 
be ſeen there below ; where 92276. divided by 582. giveth us the 
ſaid 15S; , or thereabouts. Let us bear in mind therefore , thac 
the onely diviſion of the fine TI, as the fine of the angle TOI 
by the fine T'1, as the ſine of the angleIFT, giveth us the di- 
ſtance ſought T F , in ſo many diameters T O. 
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Sce next that which the obſervations of Pexcerys giveth us, in 
which the inferiour diſtance from the Pole is 28 gr. 21 mr. and the 
ſuperiour 28 gr. 2 #. the difference o gr. 19 m. and the diſtance 
from rhe vertical point 66 gr. 27 m. from which particulars is ga- 
thered the ſtars diſtance from the centre almoſt 166 (emedia- 


meters. 
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Here take what Tycho his obſervation holdeth forth to us, in- 
terpreted with greateſt favour to the adverſary 3 to wit, the inferi 
our diſtance from the pole is 28 gr. 1 3 m. and the ſuperiour 28 gr, 
2 1. omitting the difference which is © gr. 11 #7. as if all were one 
Parallax 3 the diſtance from the vertical point 62 gr. 15 ». Behold 
here below the operation , and the diſtance of the ſtar from the 
centre found to be 976,42 ſemidiameters. 
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The obſervation of Reinboldus, which is the next enſting,giv 
eth us the diſtance of the Star from the Centre 793. Semidiz 
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From the following obſervation of the Landgrave, the diſtance 
of the Star from the Centre is made to be 1057, Semidiameters, 


" gr. m. 
IA oo CES 9201IA 
Anglesd! EC : Sines 87 
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Two of the moſt favourable obſervations for the Authour be. 
ing taken from Camerarixs, the diſtance of the Star from the Cen- 


tre 1s found to be 3143 Semidiameters. 
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The Obſervation.of Mxnoſezs giveth no Parallax, and there- 
fore rendreth the new Star amongſt the higheſt of the hxed. That 
of Hainzeliys makes it infinitely remote, but with che corceCtion 
of an halt min. prim. placeth it amongſt the fixed Stars. And the 
ſame is colle&ed from Vrſenus, with the correfion of 122, mn. prim. 
The other Aſtronomers have not given us the diſtance above and 
below the Pole; 1o that nothing can be concluded from them. By 
this time you ſee,that all the obſervations of all thele men conſpire 
againſt the Author, in placivg the Star in the Heavenly and high- 


elt Regions. 


Sa G8. But what defence hath he for himſclf againſt ſo manifcit 


contradictions ? 
SAryv. He bctakes himſelf to one of thoſe weak threads which 


WW 


I ſpeak of;ſaying that theParallaxes come to be leſſened by means 
of the refractions, which opperating contrarily ſublimate the Phe- 
nomenon, whereas the Parallaxes abaſe it. Now of what little 
ſtead this Jainentable refuge is,judge by this, that in caſe that effe&of 
the refractions were of ſuch an efficacy, as that which not long time 
lince ſome Aſtronomers have introduced, the moſt that they could 


work rouching the elevating a Phenomenon above the Horizon 
Oo | more 
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more than truth, when it is before hand 23. or 24. Degrees high, 
would'ibe rhe leſſening its Paralax about 3. minutes, the which 
abatemetat/is roo ſmall to pull down the:Star below the Moon, and 
in ſome caſes is lefſe than the advantage given him by us in admit. 
ring that the exceſle of the inferionr diſtance from the Pole aboye 
the Superiour,is all Parallax; the which advantage is far more clear 
and palpable than the effect of Refratton, of the greatneſle of 


which I ſtand in doubt, and .nort without reaſon. But beſides, |] 


demand of the Author, whether he thinks that thoſe Aſtronomers, 
of whoſe obſervations he maketh uſe, had knowledge of chele ef- 
fe&s of Refraftions, and confidered the ſame, orno; if they did 
know and conſider them, it is rcaſonable to think that the,kept ac- 
count of them in aſſigning the true Elevation of the Star, making 
in thoſe degrees of Alticude diſcovered with the Inſtruments, fuch 
abatements..as were convenient 0a the account of the alterations | 
made by the RefraQtions 3 infomuch that the diſtances by rhem de- 
livered, were in the end thoſe correfted and exact, and not the ap- 
parent and falſe ones. Burt he think that thoſe Authors made 
no refletion upon the ſaid Refragions, it muſt be coateſled, that 
they had in hke manner erred in determining all thoſe things which 
caanot be perfealy adjuſted without allowance for the RefraGt- 
ons 3 amongſt which things one is the preciſe inveſtigation of the 
Polar Altitudes, which are commonly taken from the two Meridi- 
an Altitudes of ſome of the fixed Stars that are conſtantly viſible, 
winch Alcitudes will come to be altered by Refra&ion in the ſame 
manner, juſt as thoſe of the new Star 3 ſo that the Polar Altitude 
that is dedaced from them, will prove to be defe&ive, and to par- 
take of the {elf ſame want which chis Author aſſigns to the Alti- 
tades aſcribed to the new Star , to wit, both that and rheſe will 
be with equal falſhood placed higher than really they are. But any 
tach errour, as far as concerns our preſent buſineſſe, doth no pre- 
jadce at all : For we not needing ro know any more, but onely 
the difference berween the two diſtances of the new Star from the 
Pole at ſach time as it was infectour and ſuperiour,it is evident that 
ſuch diſtances would be the ſame, taking the alteration of Refra- 
Hon commonly for the Star and for the Pole, or for them when 
commonly amended. The Authors Argument would indeed have 
had ſome ſtrength, though very ſmall, if he had aſſured us that 
the Altitude of the Pole had been once preciſely aſſigned, and cor- 
rected from the errour depending on refraction, from which ar 
gain the Aſtronomers had not kept themſelves in aſſigning the al- 
titudes of the new Star ; but he hath not aſcertained us of that, 
nor perhaps could he have done, nor haply, (and this is more pro- 
bable) was that caurion wanting in the Obſervators. 
SaGx, This argument is in my judgment ſufficiently ag" 
ca ; 
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ed ; therefore tell me how hedil-ingageth himſelf in the next place 
from that particular of the Stars having conſtantly kept the {ame 


diſtance from the fixed Stars. circumyacent to it. 


S x1 v. He betakes himſelf, in like manner, to two threads, yet 


more unable to uphold him than the former : one of which is like- 
wiſe faſtened to refraction, but ſo much leſs firmly, in that he 
ſaith, that refration operating upon the new Star, and ſublimating 
it higher than its true {iruation, maketh the ſeeming diſtances un- 
tain to be diſtinguiſhed from the true, when compared to the cir- 
cumpoſed fixed Stars that environ it. Nor can I ſufficiently ad- 
mire how he can difſemble his knowing how that the {ame refra- 
Gon will work alike upon the new Star, as upon the antient one 
its neighbour, elevating both equally, ſo as that ſuch a like acct- 
dent alterech not the {pace betwixt, them. His other {ubterfuge is 
yet more unhappy, and carryeth with it much of ridiculous, it be- 
ing founded upon the errour that may ariſe in the inſtrumen ta[o- 
peration it ſelf ; whilſt that the Obſervator not being able co 
conſtitute the centre of the eyes pupil in the centre of the Sex- 
tant (an Inſtrument imployed in obſerving the diſtance between 
two Stars) but holding it elevated above that centre, as much as 
the ſaid pupil is diſtant from I know not what bone of the cheek, 
againſt which the end of the Inſtrument -reſteth, there is formed 
in the eyean angle more acute than that which is made by the {ides 
of the Inſtrument; which angle of rayes differeth alſo from it 
ſelf, at ſuch time as a man looketh upon Stars, not much elevated 
above the Horizon, and the ſame being afterwards placed at a 
great height ; that angle, ſaith he, is made different, while the In- 
ſtrument goeth aſcending, the head ſtanding ſtill : but if in moun- 
ting the Inſtrument, the neck ſhould bend backwards, and the 
head go riſing, together with the Inſtcument, the angle would then 
continue the ſame. So that the Authours an{wer {uppoſeth that 
the Obſervators in uling the Inſtrument have not raiſed the head, 
as they ought to have done 3 a thing which hath nothing of likeli- 
hood 1n it. But granting that ſo it had been, I leave you to judge 
what difference can be between two acute angles of two equicru- 
ral triangles, the fides of one of which triangles are each four 
[Italian] Braces | i.e. about three Engliſh yards] and thoſe of the 
other, four braces within the quantity of the diameter of a Pea ; 
for the differences cannot be abſolutely greater between the length 
of the two viſive rayes, whilſt the line is drawn perpendicularly 
from the centre of the pupil, upon the plain of the Rule of the 
Sextant (which line.isno bigger than the breath of the thumb) 
and the length of the ſame rayes,. whilſt elevating the Sextant, 
without raiſing the head together with it, that ſame line no longer 
falleth perpendicularly upon the ſaid plane; but inclineth, m_: + 
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the angle towards the circumference ſomething acute. But wholly 
to free this Auchour from thele unhappy lies, let him know, (1n re- 
gard it appears that he is not very skiltul in the uſe of Aſtronomi- 
call Inſtruments) that in the ſides of the Sextant or Quadrant 
there are placed two * Sights, one in the centre, and the other at 
the other at the oppoſite end, which ace railed an inch or more a- 
bove the plane of the Rule; and through che rops of thole fights 
the ray of the eye 1s made to patle, which eye licewile 1s held an 
hand> breadth or rwo, or it may be more, f-om the Inſtrument; {6 
that neither the pupil, nor any bone of the cheek, nor of the whole 
body roucheth or ftayeth it {eit upon the Inſtrumear, nor much 
lefle 1s the Inſtrument upheld or mouuted in the armes, eſpecially 
it it be one ot chol: great ones, as 15 uival, which weighing tens, 
hundreds, and allo thoulands of pounds, arc placed upon very 
ſtrong feet or frames : fo that the whole objefion vaniſheth, 
Thele are the \ubtertuges of this Authour,which, though they were 
all of ſtcel, would not {ecure him the hundredth part of a minute ; 
and with thele he concerns ta make us belicve, that he hath com- 
penfated that difference, which importerh more than an hundred 
minutes z I mean, that of the not obſerving a notable difference 
1a the diſtances between one of the fixed ſtars, and the new ſtar in 
19 any of their circulations ; which, had it been neer to the Moon, 
it ought to have been very conſpicuous to the meer fight, without 
any Inſtrument, eſpecially comparing it with the eleventh of Caſ- 
fropeia, its neighbour, withia 1 gr. 3o #2. which ought to have va- 
ried from it more than two diameters of the moon, as the more 
intelligent Aſtronomers of thoſe times do well note. 

SaG rs Methinks 1 lee that unfortunate Husbandman, who at- 
ter all his expe&ed crops, have been beaten down and deſtroyed by 
a ſtorm, goeth up and down with a languiſhing and dowa-caſt 
look, gleining up every {mall ear that would nor ſuffice to keep a 
chicken alive one ſole day. 

S atv. Truly, this Authour came out too ſlenderly provided 
with armes againſt che affailants of the Heavens inalterabiliry, and 
with too britcte a chain attempted to pull down the new ſtar of 
Caſſiopeia trom the higheſt Regions, to theſe ſo low and elementa- 
ry. And for that Ithiak that we have ſufficiently demonſtrated 
the vaſt difference that is between the arguments of thoſe Aſtro- 
nomers, and of this their Antagoniſt, it will be conveniecit that we 
leave this particular, and return to our principal matter; in which 
there preſents it {elf to our contideration the annual motion com- 
monly aſcribed to the Sun, but by Ariltarchas Samins fart of all, 
and after by Coperticus taken from the Sun, and transferred upon 
the Earth; againſt which Hypothefis, methinks I ſee Simplecins to 
come "ſtrongly provided, and particularly with the ſword and 

buckler 
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buckler of the little Treatiſe of Concluſions, or Diſquiſitions Ma- 
thematical, the oppugnations of which it would be good to be- 
gin to produce. 

S1inv. I will, if you ſo pleaie, reſerve them to the laſt, as thoſe 
that are of lateſt invention. 

SALV. It will therefore be neceſſary, that in conformity to the 
method hitherto obſerved, you do orderly, one by one, propound 
the arguments, on the contrary, aſwell of Ariſtotle, as of the 0- 
ther ancients, which ſhall be my task alſo, that fo nothing may e- 
{cape our ſtri& conſideration and examination ; and likewiſe $a- 
gredus, with the vivacity of his wir, ſhall interpoſe his thoughts, as 
he ſhall finde himſelf inclined. 

Sack. I will doit with my wonted freedome ; and your com- 
- mands ſhall oblige you to excule me 1a io doing. #8 

Sarv. The favour will challenge thanks, ai:d not an excuſe. 
But now let Simplicins begin tro propole thoſe doubts which diſ- 
{wade him from believing that the Earth, in like manner, as the 
other planets, may move round abour a fixed centre. 

S 1m y. The firſt and greateſt difficulty is che repugnance and 
incompatibility that is berween being 1n the centre, aad being far 
from ic; for if the Terreſtrial Globe were to move in a year 
the circumference of a circle, that is, under the Zodiack; it is im- 
poſſible that it ſhould, at the (ſame time, be in the centre of the Zo- 
diack ; but that the Earth is in the ſaid centre AriStotle, Ptolomy, 
and others have many wayes proved. 

SaLlv. You very well argue, aud there 1s no queſtion but that 
one that would make the Earth to move in the circumference of a 
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circle, muſt firſt of neceſlity prove, that it is not in the centre of | 


that ſame circle ; it now followeth, that we enquire, whether the 
Earth be, or be not in thar centre, about which, I ſay, that it tur- 
neth, and you ſay that it is fixed; and before we ſpeak of this, it 
15 likewiſe neceſlary that we declare our ſelves, whether you and I 
have both the ſame conceit of this centre, or no. Therefore tell 
me, what and where 1s this your intended centre ? | 

Sip. When 1 ſpeak of the centre, I mean that of the Uni- 
verſe, that of the World, that of the Starry Sphere. 

SaLv. Although 1 might very rationally put it in diſpute, whe- 
ther there be any tuch centre in nature, or no; being that n« irher 
you-nor any one el(e hath-ever proved, whether the World be fi- 
nite and figurate, or elſe iafigite and interminate z yet nevertheleſs 
granting. you, for the preſent, that it is finite, and. of a terminate 
Spherical Figure, and that thereupon it hath its centre; it will be 
requiſite ro ſee how credible it is that the Earth, and not rather 
ſome other body ,dothpoſlctle the ſaid centre. NE. 

S114». Thar the world is'finite, terminats, and ſpherical, Ari- 


ſtotle 


It hath not 6-en 
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any , whether the 
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admit. 
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ftotle proveth with an hundicd demonſtrations. 

Sar v. All which in the end are reduced to one alone, and that 
one to none atall; for if I deny his aſlumption, to wit, that the 
Univerſe is moveable, all his demonſtrations come to nothing, for 
he onely proveth the Univerſe to be finite and terminate, for that 
It 15 moveable. But that we may not multiply diſputes, let it be 
granted for once, that the World 1s finite, {pherical, and hath 
its centre. And ceing that that centre and figure is argued from 
its mobility , it will, without doubt, be very reaſonable, 1t from the 
circular motions of mundane bodies we proceed to the particular 
inveſtigation of that centres proper place: Nay Ariſtotle himſelf 
hath argued and determined in the ſame manner , making that 
{ame to be the centre of the Ulniverle about which all the Cale- 
leſtial Spheres-revolve , aud in which he beleived the Terreſtrial 
Globe to have been placed. Now tell me Simplicrus, if Ariſtotle 
ſhould be conſtrained by evident experience to alter in part this 
his diſpolure and order of the Univerie, and confefle himſelf to 
have been deceived in one of theſe two propoſitions , namely, ei- 
ther in placing the Earth in the centre, or in ſaying , that the 
Ccaleitial Spheres do move about that centre , which of the two 
conieſſions think you would he choole ? 


S1mr. 1 believe , that it it ſhould fo fall out, the Peripate- 
ticks. 

SAL v. I do not ask the Peripateticks, I demand of Ariſtotle, 
for as to thoſe, I know very well what they would reply ; they, as 
oblervant and humble vaſſals of Ariſtotle , would deny all the ex- 
periments and all the obſervations in the World , nay,would allo 
ref ule to ſee them, that they might not be forced to acknowledg 
them, and would {ay that the World ſtands as Ariftotle writeth, 
and not as nature will have it, for depriving them of the ſhield 
of his Authority, with what do you think they would appear in the 
field? Tell me therefore what you are perſwaded Ariſtotle him- 
ſelf would do in the caſe. 


Sime. To tell you the truth , I know not how to reſolve 
which of the two inconveniences 15 to be eſteemed the leſſer. 

SaLv. Apply not I pray you this term of inconvenience to a 
thing which poſſibly may of neceſſity be ſo. It was an inconvent- 
ence to place the Earth in the centre of the Celeſtial revolutions; 
but ſeeing you know not to which part he would incline, I c- 
ſteeming him to be a man of great judgment , let us examine 
which of the two choices is the more rational , and that we will 
hold that: Ariſtotle would have received. Reaſluming therefore our 
diſcourle from the beginning , we ſuppoſe with the good liking of 
Ariſtotle , that the World (of the magnitude of which we have 


no lenſible notice beyond the fixed ſtars). as being of a ſpherical 


figure; 
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figure 3 and moveth circularly , hath neceſſarily, and in reſpe& of 
its figure a Centre , and we being moreover certain, that within 
the ſtarry Sphere there are many Orbs , the one within another, 
with their ſtars , which likewiſe do move circulary , it is in diſpute 
whether it is moſt reaſonable to believe and to lay that theſe con- 
teined Orbs do move round the ſaid centre of the World , or elſe 
about ſome other centre far remote from rhat ? Tell me now Sim- 
plicins what you think concerning this particular. 

S1me. If we could ſtay upon this onely {uppoſition , and that 
we were {ure that we might encounter nothing elſe that might di- 
ſturb us , 1 would ſay that it were much more reaſonable to af- 
firm that the Orb containing , and the parts contained, do all 
move about.one common centre , than about divers. 

Sarv. Now if it were true that the centie of the World is the 
{ame about which the Orbs of mundane bodies , that is to ſay, of 
the Planets, move, it is moſt certain that it 15 not the Earth , but 
the Sun rather that is fixed in the centre of the World. So that as 
to this firſt imple and general apprehenſion, the middle place 
belongeth ro the Sun, and the Earth is as far remote from the 
centre, as it is from that ſame Sun. 

Sin y. But from whence do you argue that not the Earth, but 
the Sun is 1n the centre of the Planetary revolutions ? 

Sar v. 1 infer theſame from moſt evident , and therefore ne- 
ceſlarily concludent obſervations , of which the moſt palpable ro 
exclude the Earth from the ſaid centre , and to place the Sun 
therein , are, the ſtcing all the Planets one while neerec and ano- 
ther while farther off from the Earth with ſo great differences, that 
for example, Vers when it is at the fartheſt, is fix times more 
remote from us, than when it is neereſt , and Mars rileth almoſt 
eight times as high at-one time as at another. See therefore whe- 
ther Ariſtotle was not ſomewhat miſtaken in thinking that it was 
at all times equidiſtane from us. 

S1nr. What in the next place are the tokens that their moti- 
ons are about the Sun ? 

SaLv. It is argued in thethree ſuperiour planets Mars, Fupi- 
ter, and Saturn , in that we find them alwayes neereſt to the 
Earth when they are in oppoſition to the Sun , and fartheſt off 
when they are towards the conjunion , and this approximarian 
and receſſion importeth thus much that Mars neer at hand , ap- 
peareth very neer 60 tunes greater than when it is remore. As to 
Venus in the next place , and to Mercury , we are certain that 
they revolve about the Sun, in that they never move far from 
bim, and in that we ſee them one while above and another while 
below it, as the mutations of figure in Venxs neceſlarily argueth. 
Tonchiug the Moon it ts certain ; that ſhe cannot in any way 
| = 
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ſeperate from the Earth, for the reaſons that ſhall be more diſting. 
ly alledged hereaiter. 


"4 


$.a Gr. I expect that I ſhall hear more admirable things that 
depend upon this annual motion of the Earth , than were thoſe 


dependant upon the diurnal revolution. 


SAalv. You do not thercin erre : For as to. the ;operation of 
the diurnal motion upon the Celeſtial bodies, it neither was, nor 
cari'be other , than to make the Univerſe teem to run precipitately 
the contrary way 3 but this annua] moon intermixing With the 
particular motions of all the planets , produceth very many cx- 
travagancics , which have dilarmed and non-pluſt all the greateſt 
Scholars in the World. Burt returning to our firſt general appre. 
henlions , 1 reply that the centre of the Celeſtial converſions of 
the five planeis Saturn, Fupiter, Mars, Venus and Mercury , is 
the Sun ; aid ſhall be Iikewile the centre of the motion of the 
Earth, if we do but ſucceed in our attempt of placing it in Hea- 
ven. Ard as for the Moon, this hath a circular motion about the 
Earth , from which (as | laid before) it can by no means alienate 
it {c]t , but yer doth it not ceaſe ro go about the Sun together with 
the Earth in an annual motion, WE! 

Simy. 1 do not as yet very. well apprehend this ſtruure , but 
it may be, that with makiag a few draughts thereof, one may bet- 
rer and more eaſily diſcourſe concerning the lame. 

SaLlv. Tis very true : yea for your greater [atisfaGtion and ad- 
mi.a.ion together , I deſire you, that you would take the pains 
to draw the {ame 3 and to lee that although you. think you do not 
apprehend it, yet you very periealy underſtand ic; And onely 
by anſwering to my interrogations you ſhall deſigne it punQually, 


The Syſteme ef Take therefore a ſheet of paper and Compaſles ; Andlet this 


the Univerſe de- 


ſigned from the ap- 
pPeATANces, 


white paper be the immenle expanſion of the Uaiverſe ; in which 
you are to diſtribute and dilſpole its parts in order , according as 
reaſon ſhall dire& you. And firſt, in regard that without my in- 
ſtruction you verily believe that the Eaith is placed in this Uni- 
verſe, therefore note a. point at pleaſure , about which you in- 
tend it to to be placed, and mark it with ſome characters. 

S1my. Let this mark A be the place of the Terreſtrial Globe. 

Salyv. Very well. I know ſecondly, that you underſtand per- 
feRly that the ſaid Earth is not within the body of the Sun, nor 
{o much as contiguous to it , but diſtant for ſome {pace from the 
lame, and therefore aſſign to the Sun what other place you beſt 
like, as remote from the Earth as you pleaſe , and mark this in 
like manner. 


S1inp. Here it is done : Let the place of the Solar body 
be O. ="? 


SAaLv. Theſe two being conſtituted, 1 defire that we may 
think 
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think of accomodating the body of Venxs in ſuch a manner that 
its ſtate and motion may agree with what ſenfible experiments do 
ſhew us 3 and therefore recall to mind that which either by the 
aſt diſcourſes , or your own obſervations you have learnt to be- 
fal that ſtar, and afterwards afſign unto it that ſtate which you 
think agreeth with the ſame, | 
S1me. Suppoſing thoſe Phenomena expreſſed by you , and 
which I have likewile read in the little treatiſe of Concluſions , ts 
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be true , namely, that that ſtar never recedes from the Sun beyond 
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ſuch a determinate ſpace of 40 degrees or thereabouts , ſo as that - 


It never cometh either to appoſition with the. Sun , or ſo much as 
to quadrature, or yet to the ſextile aſpe&; and more than that, 
luppoſing that it ſheweth at one time almoſt 4o times greater than 
at another ; namely, very great, when being retrograges it goeth to 
the veſpertine conjnn&ion of the Sun, and very {mall when with a 
P p motion 
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motion ſtraight forwards, it goeth to the matutine conjunGtion; 
and moreover it being true , that when it appeareth bigge it ſhews 
with a corniculate figure , and when it appeareth little, it ſeems 
perfealy round , theſe appearances,l fay,being true, I do not ſee 
how one can chooſe bur affirm the ſaid ſtar to revolve in a circle a- 
bout the Sun , for that the {aid circle cannot in any wile be ſaid 
to encompaſle orto contain the Earth within it , nor to be inferi. 
qur to the Sun , that is between it and the Earth, nor yet ſupe. 
riour to the Sun. That circle cannot incompaſle the Earth , be. 
cauſe Venus would then ſometimes come to oppoſition with the 
Sun 3 it cannot be inferiour , for then Venzzs in both its conjundii- 
ons with the Sun would ſeem horned ; nor can it be ſuperiour , 
for then it would alwayes appear round , and never cornicular; 
and therefore for reccit of it I will draw the circle C H, about 
the Sun , without encompaſling the Earth. | 

Sarv. Having placed Venws, it is requiſite that you think of 
Mercury , which, as you know , alwayes keeping about the Sun, 
doth recede lefle diſtance from it than Venxs ; therefore conſider 
with your ſelf, what place is moſt convenient to aſſign it. 

Simyp. Itis not to be queſtioned, but that this Planet imitat- 
ing Venus, the moſt commodious place for it will be, a leſſer cir- 
cle within this of Venxs, in like manner about the Sun, being 
that of its greateſt vicinity to the Sun, an argument, an evidence 
{ſufficiently proving the vigour of its illumination, above that of 
Venus, and of the other Planets, we may therefore upon theſe 
conſiderations draw its Circle, marking it with the Charaders 
B G. 

S$AaLV. But Mars, Where ſhall we place it ? 

S ime. Mars, Becaule it comes to an oppoſition with the Sun, 
its Circle muſt of neceſlity encompaſs the Earth ; But I ſee that it 
muſt neceſſarily encompaſs the Sun alſo, for coming to conjundi- 
on with the Sun, if it did not move over it, but were below it, it 
would appear horned, as Venys and the Moon ; but it ſhews al- 
wayes round, and therefore it is neceſſary, that it no leſs includ- 
eth the Sun within its circle than the Earth. And becauſe I re- 
member that you did ſay, that when it is in oppoſition with the 
Sun, it ſeems 60 times bigger than when it is in the conjunQion, 
me thinks that a Circle about the Centre of the Sun;and that tak- 
th in the carth, will, very well agree with theſe Phenomena , 
which I do note and mark DI, where Marsin the point D, 1s near 
{9 the earth, and oppoſite to the Sun ; but when it is in the point 
I, it is at ConjuRtion with the 'Sun, but very far from the Earth. 
And begaule the ſame appearances are obſerved in Tupiter and 
Saturn, although with much lefler difference in Jupiter than in 
Mars, and, with yet lefle in Saturz than in Fupiter 3 me thinks 1 
a "mv 
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anderſtand that we ſhould very commodiouſly f(alve all the Phe 


nomena of theſe two Planers,, with two Circles, in like manner, 
drawn about the Sun, and this firſt for Fupiter,markiog it E L, and 
another above that for Satarn marked F M. 

Sartv. You have behaved your ſelf bravely hitherto. And 
becauſe ( as you ſee) the approach and receſſion of the three Sy- 

riour Planets is mcaſured with double the diſtance between the 
Earth and Sun, this maketh greater difterence in Mars than in Ju- 
piter, the Circle D I, of Mars, bcing leſſer than the Circle EL, 
of Jupiter, and likewile becauſe this E L, islefle rhan this Circle 
F M, of Saturn, the (aid difference is al{o'yet lefler in Saturn than 
in Jupiter, and that punQually anſwereth the Phanomena. 
It remains now that you aflign a place to the Moon. 

S1ne. Following the ſame Method (which ſcems to me very 
concluſive) in regard we ſee that the Moon cometh to conjunQion 
and oppoſition with the Sun, it is neceflary to 1ay, that its circle 
encompaſſeth the Earth, but yet doth it not follow, that it muſt 
environ the Sun, for then at that rime towards its conjunCtion, it 
would not ſeem horned, but alwayes round and full of Light: 
Moreover it could never make, as it often doth, the Eclipſe of the 
Sun, by interpoſing betwixt it and us It is neceſlary therefore 
to aflign it a circle about the Earth, which ſhould be this N P, ſo 
that being conſtituted in P, it will appear from the Earth A, to be 
in conjunction with theS un, and placed in Niit appeareth oppoſite 
to the Sun; and in that poſition it may fall under the Earths ſha> 
dow, and be obſcured. | | | 

Sarv. Now, Simplicins, what ſhall we do with the fixed 
ſtars ? Shall we ſuppole them ſcattered through the immenſe abi(- 
ſes of the Univerſe, at different diſtances, from any one determi- 

nate point ; orelſe placed in a ſuperficies ſpherically diſtended a- 
bout a centre of its own , fo that each of them may be equi- 
diſtant from the {aid centre ? 

S1my. I would rather take a middle way 3 and would aflign 
them an Orb deſcribed about a determinate centre and comprized 
within two ſpherical ſuperficies , to wit, one very high , and con-+ 
cave, and the other lower , and convex , betwixt which I would 
conſtitute the innumerable multitude of ſtars, but yet at divers al- 
titudes,and this might be called the Sphere of the Univerle,contein- 
ing within it theOrbs of the planets already by us deſcribed. 

Sartv. Butnow we have all this while, Simpliczu5,diſpoled the 
mundane bodies exactly; according to the order of Copernics, 
and we have done it with your hand ; and moreovet to tach of 
them you-have aſſigned peculiar motions of their own , except to 
the Sun, the Earth , and ſtarry Sphere 3 and to Mercury with 


Venus , you have aſcribed the circular morion about the Sun, 
Pp 2 withs 
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without encompaſiing the Earth ;, about the {ame Sun' you make 
the three ſuperiour Planets Mars, Jupiter, and Saturn, to move, 
comprehending the Earth within'rheir circles. 'The Moon 1n the 
next place can move 18 no other manner than about the Earth, 
without raking in the Sun , andin all thcle motions you agree alſo 
with the ſame Copernicus. There remains now three things to be 
decided berween the Sun , the Earth, and fixed ſtars, (namely, 
Reſt , which ſcemeth to belong ta the Earth; the annual morion 
under the Zodiack, which appearcth to pertain to rhe Sun ;' and the 
diurnal motion , which {ſeems to belong to the Starry Sphere, and 
to be by that imparted to all the reſt of the Univerſe, the Earth 
except2d, Andit being true that all the Otbs of the Planets, 1 
mean of Mercury, Venus, Mars, Jupiter , and Saturn, do move 
about the Sun as their centre ; reſt {eemerh with ſo much more 
reaſon to belong to the ſaid Sun , than to the Earth, inas much 
as in a moveable Sphere, it is more reaſonable that the centre 
ſtand ſtill, than any other place remote trom the ſaid centre; to 
the Earth therefore , which is conſtituted in the midſt of moye- 
able parts of the Univerle , I mean between Venus and Mars, one 
of which maketh its revolution in nine moneths , and the other in 
two years, may the motion of a year very commodiouſly be al- 
ſigned; leaving reſt to the Sun. And it that be lo , it followerh 
of neceſſary conſequence , that likewite the diurnal motion be- 
longeth to the Eareh; for, if the Sun ſtanding ſtill , the Earth 
ſhould not revolve about irs felf , but have one]y the annual mo- 
tion about the Sun, our year would be no other than one day and 
one night , that is ſix moneths of day , and fix moneths of night, 
as hath already been ſaid. You may conſider withal how commo- 
diouſſy the precipitate motion of 24 hours is taken away from 
the Univerſe , and the fixed ſtars that are ſo many Suns, are made 
m conformity to our Sun to cnJoy a perpetual reſt. You ſce more- 
over what facility one mects with in this rough draught to render 
the realon of fo great appearances in the Celeſtial bodies. 

Sas. I very well perceive that facility , but as you from this 
fimpliciry colle& great probabilities for the truth of that Syſtein, 
others haply could make thence contrary deduGtions 3 doubting, 
not withoat reaſon , why that ſame being the ancient Syſteme of 
Pythagoreans , and {o well accommodated to the Phenomens, 
hath in the ſucceſſion of ſo many thouſand years had fo fe fol- 
lowers , and hath been even by Ariſtotle bimſclf refuted, and 
fince that Copernicus himſelf hath had no better fortune: 

SL v. If you had at any time been affaulted, as I have been, 
many and many a time, with the relation of ſuch kind of frivolons 
reafons, as ferve to make the vulgar contumacious, and difficult to 
be-perſwaded to hearken, (1 will nor ſay to conſent) to this novel- 


ty, 
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ty, I believe that yon wonder ar the paucity of thoſe who are fol- 
lowers of that opinion would be mach diminiſhed. But fall re- 
sard in my judgement, ought to be had of ſuch thick ſculs,as think 
ic a moſt convincing proof to confirm, and ſteadiaſtly ſertle them 
in the beliet of rhe earths immobiliry, ro ſee rhar if this day they 
cannot Dine at Conſta#tinople, nor Sup in Fappar, that then the 
Earth as being a moſt grave body cannot clamber above the Sun, 
and then flide headlong down again 3 Of ſuch as theſe 1 ſay, 
whoſe number is infinite, we need not make any reckoning, nor 
need we to record their foolieries, or to ſtrive to gain to our ſide 
as our pattakers in ſubril and fublime opinions, men in whoſe de» 
finition the kind onely is concerned, and the difference is wanting. 
Moreover, what ground do you think you could be able to gain, 
with all che demonſtrations of the World upon brains fo ſtupid , 
as are not able of rhemlelves ro know their down right follics ? But 
my admiration, Sagredxs , is very different from yours, you won- 
der that lo few are followers of the Pythagorean Opinion ; and I 
am amazed how there could be any yer left till now that do em- 
brace and follow it: Nor can I fufticiently admire the eminencie of 
thoſe mens wits that have received and held it ro be true, and with 
the ſprightlinefle of their judgements offered ſuch violence to therr 
own fences, as that they have been able ro prefer that which their 
reaſon difated to them , to that which ſenſible experiments re- 
preſenced moſt manifeſtly on the contrary.Thart the reaſons againſt 
the Diucnal virtiginous revolution of the Earth by you already ex- 
amined, do carry great probability with them , we have already 
ſeen 3 as allo that the Ptolomaicks, and Ariftotelicks, with all their 
Segators did receive them for true, 1s indeed a very great argument 
of their efficacic ; but thoſe experiments which apertly contradi& 
the annual motion, are of yet ſo much more manifeſtly repugnant, 
thar (I ſay it again) I cannot find any bounds for my admiration, 
how that reaſon was able in Ariftarchus and Copernicus, to com- 
mit ſuch a-rape npon their Sences, as in deſpight thereof, to make 
her {elf 'miſtreſs of their credulity. | 

Sacr. Are we then ro have ſtill more of theſe ſtrong oppoſiti- 
ons againſt this annual motion ? | 

Sarv. Weare, and they be ſo evident and ſenfible, thar it a 
lencermore ſublime and excellent than thoſe common and vulgar, 
did not take part with reaſon, I much fear, that I alſo ſhould have 
been much more averſe to the Copernican Syſteem than I have been 
ſince the rime that a clearer lamp than ordinary hath enlightned 
me. 
-$acnx. Now therefore Salwiatys , let us come to Joyn battail 
for every word that 13 ſpent on any thing elſe, I rake to be caſt a- 
way. 
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S a 1 v. I am ready to {erve you. You have already ſeen me 
draw the form of the Copernican Syſteme 3; againſt the truth of 
which Mars himlelf,in the firſt place, makes an hot charge 3 who,in 
caſc'it were true, that its diſtances from the carth ſhould fo much 
vary, as that from the leaſt diſtance to the greateſt, there were 
twice as much differcnce,as from the earth ro the Sun ; it would be 
neceſſary, that when it is neareſt unto us, its diſcus, would ſheyw 
mote than 60. times bigger than it ſeems, when 1t 1s fartheſt from 
us 3 nevertheleſs that diverlity of apparcat magnitude 1s not to be 
ſeen, nay in its oppoſition with the Sun, when its neareſt to the 
Earth, it doth not ſhew ſo much as quadruple and quintuple in 
bigneſs, to what it is, when rowards the conjunGion 1t cometh to 
be occulted under the Suns rayes. Another and greater difficulty 
doth Venus exhibit ; For if revolving abour the Sun, as Copernicus 
afiirmeth,it were one whileabove,& another while below the lame, 
receding and approaching to us {o muchas the Diameter of the cir- 
cle deſcribed would be, at ſuch time as it ſhould be below the Sun, 
and neareſt to us,its diſcs would ſhew little leſs than 4o times big- 
ger than when it is above the Sun, near to its other conjunCtion;yet 
nevertheleſſe,the difference 1s almoſt imperceptible Let us add an- 
other difficulty,that in caſe the body of Yen be pf it ſelf dark,and 
onely ſhineth as the Moon, by the illumination of the Sun, which 
ſeemeth moſt reaſonable; it would ſhew forked or horned at ſuch 
time as It 1s under the Sun, as the Moon doth when ſhe is in like 
manner near the Sun ; an accident that is not to be diſcovered in 
her. Whercupon Copernicxs afftirmeth, that either ſhe is light of 
herſelf, or elſe that her ſubſtance is of ſuch a nature, that it can 
imbue the Solar light , and tranſmit the ſame through all irs whole 
depth, ſo asto be able to appear to us alwayes ſhining; and in this 
manner Copernicus excuſeth the not changing figure in Venxs : but 
of her ſmall variation of Magnitude, he maketh no mention at all; 
and much leſs of Mars than was needful ; I believe as being una- 
ble ſo well as he deſired to ſalve a Phenomenon ſo contrary to his 
Hypothefis,and yet being convinced by {o many other occurrences 
and reaſons he maintained,and held the ſame Hypotheſis to be true. 
Beſides thele things, ro make the Planets, together with the Earth, 
to move above the Sun as the Centre of their converſions, and the 
Moon onely to break that order, and to have a motion by it ſelf 
about the earth; and to make both her,the Earth, and the whole 
Elementary Sphere,to move all together about the Sun in a year, 


this {ſeemeth to pervert the order of this Syſteme, which rendreth- 


it unlikely and falſe. Theſe are thoſe difficulties that make me 


wonder how AriStarchus and Copernicus, who muſt needs have ob- 
ſerved them, not having been able for all that to ſalve them, have 
yer notwithſtanding by other admirable occurrences been induced 


to 
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to confide ſo much in that which reaſon difated to them, as that 
they have confidently affirmed that the ſtructure of the Univerſe 
could have no other figure than that which they deſigned to them- 
ſelves. There are allo {everal other very ſerious and curious doubts, 
not {o cafe to be reſolved by the middle fort of wits, but yet pe- 
netrated and declared by Coperninus, which we ſhall defer till b 7 
and by, after we have anſwered to other objeGtions that ſeem to 
make againſt this opinion. Now coming to the declarations and 
anſwers to thole three betore named grand ObjeQtions, I ſay, that 
the two firſt not onely contradict not the Copernican Syſteme, but 
greatly and ablolutely favour it ; For both Mars and Venxs ſeems 
unequal to themlic]ves,according to the proportions afligned ; and 
Venus under the Sun leemeth horned, and goeth changing figures 
in it (elf exaRly like the Moon. 


SaGxr. But how came this to be concealed from Copernicus, 
and revealed to you ? 

Sar v- Theſe things cannot be comprehended, ſave onely by 
the ſenſe of ſeeing, the which by nature was not granted to man 
ſo perie&, as that it was able to attain to the diſcovery of ſuch dif- 
ferences 3 nay eventhe very inſtrument of fight is an impediment 
ro it ſelf : But ſince that ic hath pleaſed God in our age to vouch- 
ſate to hamane ingenuity, ſo admirable an invention of perfeQing 
our ſight, by mulreplying it four, fix, ten, twenty, thirty, and four- 
ty times, infinite objeRs, that either by reaſon of their diſtance, or 
for therr extream {mallnefle were inviſible unto us, have by help 
of the Teleſcope been rendered viſible. 

Sack. ButVenxs and Mars are none of the objects inviſible 
for their diſtance or {nallnefle, yea, we do difcern them with our 
bare natural fight; why then do we not diſtinguiſh the differences 
of their magnitudes and figures ? 

Sar v. In this, the impediment of our very eye it ſelf hath a 
great ſhare, as but even now [ hinted, by which the reſplendent and 
remote objects are not repreſented to us ſimple and pure ; but gives 
them us fringed with ſtrange and adventitious rayes, ſo long and 
denſe, that their naked body ſheweth to us agrandized ten, twen- 
ty, an hundred, yea a thouſand times more than it would appear, if 
the capillitious rayes were taken away. 

SAG s. Now I remember that I have read fomething on this 
lubje&, I know not whether in the Solar Letters, or in the Sag- 
giatore of our common Friend, but it would be very good, aſwell 
tor recalling it into my memory, as for the information of Simpli- 
45, whoit may be never ſaw thoſe writings, -that you would de- 
clare ynto us more diſtin&ly how this bufinefſe ſtands, the know- 
ledge whereof I think to be very neceſſary for the aſſiſting of us to 
underſtand that of which we now ſpeak; 
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S142. 1 muſt coufeſle that all that which S$alv14!z5 hath ſpo- 
ken is new unto me, for truth is, I never have had the curioſity to 
read thoſe Books, nor have I hitherto given any great credit to 
the Teleſcope newly introduced ; rather treading in the ſteps of o- 
ther Pcripatetick, Philoſophers my companions, I have thought 
thoſe things to be fallacics and deluſions of the Chryſtals, which 
others have {o much admired for ſtupendious operations : and 
therefore if I have hitherto been in an ercour, I ſhall be glad to be 
freed from it, and allured by theſe: novelties already heard from 
you, I ſhall the more attentively hearken to the reſt. 

'Sarv. The confidence that thele men have in their own ap. 
prehenſiveneſſe, 15 no leſs unreaſonable than the {mall eſteem they 
have of the judgment of others: yet its much that they ſhould e- 
ſteem themlelves able to judge better of ſuch an inſtrument, with- 
out ever having made trial of it, than thole who have made, and 
daily do make a thouſand experiments of the fame : Bur I pray 
you, let us leave this kind of pertinacious men, whom we can- 
not ſo much as tax without doing them too great honour. And re- 
turning to our purpoſe, I ſay, that reſplendent objects, whether 
It is that their light doth refratt on the humidity that 1s upon the 
pupils, or that it doth refle& on the edges of the eye-browes, dit- 
fuſing its reflex rayes upon the ſaid pupils, or whether it is for ſome 
other reaſon, they do appear to our eye, as if they were environ'd 
with new rayes, and therefore much bigger than their bodies 


would repreſent themſelves to us, were they diveſted of thoſe ir- 


radiations. And this aggrandizement is made with a greater and 
greater proportion, by how much thoſe lucid objects are lefler and 
lefler ; in the ſame manner for all the world, as if we ſhould ſup- 
pole that the augmentation of ſhining locks were w.g. tour inches, 
which addition being made about a circle that hath four inches di- 
ameter would increale its appearance to nine times its former big- 
nefle : but 

Sim y. I believe you would have ſaid three times; for adding 
tour inches to this fide, and four inches to that {ide of the diame- 


ter of a circle, which is likewiſe four inches, its quantity is there- 


by tripled, and not made 'nine times bigger. 

SaLv. A little more Geometry would do well, $7implicius. 
True it is, that the diameter is tripled, but the ſuperficies, which 13 
that of which we ſpeak, increaſh nine times : for you muſt know; 
Simplicius, that the ſuperficies of circles are to one another, a 
the {quares of their diameters; and a circle that hath four inches 
diameter is to another that hath twelve, as the ſquare of four to 
the {quare of twelve ; that is, as 16. 1s to 1 44. and therefore it ſhall 
be increaſed nine times, and not three ; this, by way of advertile- 
ment to Simplicinus. And proceeding forwards, if we ſhould _ 
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the (aid irradiation of four inches to a circle that hath but two in- 
ches of diameter onely, the diameter of the irradiation or Gar- 
land would be ten inches, and the ſuperficial content of the circle 
would be to the ares of the naked body, as 100. to 4. for thoſe 
are the ſquares of 10. and of 2. the agrandizement would there- 
fore be 25. times ſo much ; and laſtly, the four inches of hair or 
fringe, added ro a {mall circle of an inch in diameter, the ſame 
would be increaſed vr. times; and lo continually the augmenta- 
tions are made with a proportion greater and greater, according 
25 the rcal obje&s that increaſe, are leſſer and leſſer. 

SaGk-. The doubt which puzzled Simplicins never troubled 
me, but certain other things indeed there are, of which I deſirc 
a more diſtin& underſtanding; and in particular, I would know up- 
on what ground-you affirm that the ſaid agrandizement is alwa yes 
equal in all viſible objeas. 

. Sar v.' I havealready declared the ſame m part, when I (aid, 
that onely lucid obje&ts fo increaſed, and not the obſcure ; now I 
adde what remaines, that of the refplendent objeGs thoſe that are 
of a more bright light, make the reflection greater and more re- 
ſplendent upon our pupil ; whereupon they ſeem to augment 
much more than the leſle lucid : and that I may no more inlarge 
my (elf upon this particular, come we to that which the true Mi- 
ſtris of ASFronomy, Experience, teacheth us. Let us this evening) 
when the air is very obſcure, obſerve the ſtar of Jupiter ; we 
ſhall ſee it very glittering, and very great 3 let us afterwards look 
through a tube, or elſe through a {mall crunk, which clutching the 
hand cloſe, and accoſting it to the eye, we lean between the palm 
of the hands and the fingers, or elle by an hole made with a 1mall 
needle in a paper; and we ſhall ſee the ſaid ſtar diveſted of its 
beams, but 1o ſmall, thar we ſhall judge at lefſe, even than a ſixti- 
eth part of its great glittering light ſeen with the eye at liberty : 
we may afterwards behold the Dog-ſtars beautiful and bigger than 
any of the other fixed ſtars, which ſeemeth to the bare eye no 
great matter leſſe than Jupiter ; but taking from it, as before, the 
radiation, its Diſcus will ſhew fo little, that it will not be 
thought the twentieth part of that of Jupiter, nay, he that hath not 
very good eyes, will very hardly diſcern it; from whence it may 
be rationally inferred, that the {aid ſtar, as having a much more 
lively light than Jupiter, maketh its irradiation greater than Jup:- 
ter doth his. In the next place, as to the irradiation of the ' Sun 
and Moon, it is as nothing, by means of their magnitude, which 
poſſeſizth of it ſelf alone ſo great a ſpace in our eye, that it lea- 
veth no place for the adventicious rayes3 (0 that their faces ſeem 
cloſe clipt, and terminate. We may aſſure our ſelves of the ſame 
truth by another experiment which I have often made triall of; 
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we may aſſure our ſelves, I ſay, that bodies ſhining with moſtz live. 
ly light do irradiate, or beam forth rayes more by far than thoſe 
that are of a more Janguiſhing light. I have many times ſeen Jy. 
piter and Venus together twenty or thirty degrees diſtant from the 
Sun, and the air being very dark, Venus appearcd eight or ten 
times bigger than Tupiter, being both beheld by the eye. at liber. 
ty 3 but being beheld afterwards with the Teleſcope, the Diſcu; 
of Fupiter dilcovercd it {elf to be four or more times greater than 
thar of Venus, but the vivacity of the ſplendour of Verns was in. 
comparably bigger than the languiſhing light of Jupiter ; which 
was only becaule of Jxpiters being far from the Sun, and from us; 
and Venus neer to us, and to the Sun. Thele things premiled, it 
will not be difficult to comprehend, how Mars,when it is in op 

ſition to the Sun, and therefore neecrer to the Earth by ſeven times, 
and more, than it is towards the conjunction, cometh. ro appear 
ſcarce four or five times bigger in that ſtate than in this, when as it 
ſhould appear more than fifry times ſo much 3. of which the. only 
irradiation 1s the caule ; for if we diveſt it of the adyenritiouw 
rayes, we ſhall find it exatly augmented with the due proportion: 
but to take away the capillitious border, the Teleicope is the beſt 
and only means, which inlarging its Diſcus nine hundred ora 
thouſand times, makes it to be ſeen naked and terminate, as that 
of the Moon, and different from it ſelf in the two poſitions, ac 
cording to its due proportions to an hair. Again, as to Venus, 
that in its veſpertine conjunction, when it is. below the Sun, ought 
to ſhew almoſt fourty times bigger than in the other matutine con». 
jun&ion, and yet doth not appear {o much as doubled ; it happens 
eth, beſides the effe& of the irradiation, that it is horned; and iti 
creſcents, beſides that they are ſharp, they do receive the Suns light 
obliquely, and therefore emit but a faint ſplendour ; ſo that a 
being lictle and weak, its irradiation becometh the lefſe ample 
and vivacious,than when it appeareth to us with its Hemiſphere all 
ſhining : but now the Teleſcope manifeſtly ſhews its hornes to 
have been as terminate and diſtin& as thoſe of the Moon, and 
appear, as it were, with a great circle, and in a proportion thoſe 
well ncer fourty rimes greater than its ſame Diſcus, at ſuch time 
as It 13 {uperiour to the Sun 1n ts ultimate matutine apparition. 

S a6 rk. Oh, Nicholas Copernicus, how great would have been 
thy joy to have ſeen this part of thy Syſteme, confirmed with ſo 
manifeſt experiments ! 

SALv. Tistrue. But how much lefle the fame of his ſublime 
wit amongſt the inteJligent ? when as it is ſeen, as I alſo ſaid before, 
that he did conſtantly continue to affirm (being perſwaded thereto 
by reaſon) that which ſenfible experiments ſeemed to contradi@3 
for I cannot ceaſe to wonder that he ſhould conſtantly perfiſt in 
laying, that Venus revolveth about the Sun, and is more than (ix 
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times farther from us at one time,rthan at another ; and alſo ſeem- 
eth to be alwayes of an equal bigneſs, although it ought to ſhew 
forty times bigger when neareſt co us, than when fartheſt off. 

SaGr. But in Jupiter, Saturn and Mercury, I believe that 
the differences of their apparent magnitudes,ſhould ſeem pun&u- 
ally co an{wer to their different diſtances. 

SAL v. In the two Superiour ones, I have made preciſe ob- 
ſervations yearly for this twenty two years laſt paſt : In Mercury 
there can be no oblervation of moment made, by reaſon it ſuf- 
fers not it ſelf to be ſeen, ſave onely in its greateſt digrſſicons 


from the Sun, in which its diftances from the earth are inſenſibly 


unequal, and thoſe differences conſequently not to be obſerved ; 
25 allo its mutations of figures which muſt abſolutely happen in 
it, asin Venus. Andit wedo ſee it, it muſt of neceſſity appear 
in form of a Semicircle, as Venus likewiſe doth in her greateſt 
digreſſions ; but its diſcns is ſo very ſmall, and its ſplendor ſo 
very great, by reaſon of its vicinity to the Sun, that the victue 
of the Teleſcope doth not ſuffice to clip its trefles or adventitious 
rayes, ſo as to make them appear ſhaved round about. It re- 
mains,t hat we remove that which ſeemed a great inconvenience 
in the motion of the Earch, namely that all the Planets moving 
about the Sun, it alone, not ſolitary as the reſt, but in company 
with the Moon, and the whole Elementary Sphear,ſhould move 
round about the Sun ina year z and that the ſaid Moon withal 
ſhould move every moneth about the earth. Here it is neceſſary 
once again to exclaim and extol the admirable perſpicacity of Co- 
pernicus, and withal to condole his misfortune, in that he is not 
now alive in our dayes , when for removing of the ſeeming ab- 
ſurdity of the Earth and Moons motion in conſort we ce Fape- 
ter, asif it were another Earth, not in conſort with the Moon, 
but accompanied by four Moons to rovolve about the Sun in 1 2. 
years together, with what ever things the Orbs of the four Medi- 
Cxan Stars can Contain within them. 

S aL v. Why do you call the four jovial Planets, Moons ? 

S aG&. Such they would ſeem to be to one that ſtanding in 
Jupiter ſhould behold them ; for they are of themſelves dark,and 
receive their light from the Sun, which is manifeſt from their be- 
ing eclipſed, when they enter into the cone of Jupiters ſhadow : 
and becauſe onely thoſe their Hemiſpheres, that look towards the 
Sun are illuminated, to us that are without their Orbs,and near- 
er to the Sun, they ſeem alwayes lucid, butto one that ſhould be 
in Fupiter, they would ſhew all illuminated, at ſuch time as they 
were in the upper parts of their circles ; but in the parts infert- 
our, that is between Jupiter and the Sun, they would from F#- 
Fiter be obſerved to be horned; and in a word they would, ts 
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the obſervators ſtanding in Jupiter, make the ſelf ſame change 
of Figure, that to us upon the Earth, the Moon doth make. You 
ſce now how theſe three things, which at firſt ſeemed diſſonant, 
do admirably accord with the Copernican Syſteme. Here alſo by 
the way may Simplicizs ſee, with what probability one may con. 
clude, that the Sun and not the Earth, is in the Centre of the 
Planetary converſions. And fince the Earth 15 now placed a- 
mongſt mundane Bodies,that undoubtedly move about the Sun, 
to wit, above Mercury and Venxs, and below Saturn, Tupiter, 
and Mars ; ſhall it not be .in like manner probable, and perhaps 
neceſſary to grant, that it alſo moveth round ? | 

S1 my. Thele accidents are ſo notable and conſpicuous, that 
it is not poſlible, but that Prolomy and others his Sectators, ſhould 
have had knowledge of them, and having ſozit 13 likewiſe nece(- 
ſary, that they have fourc. a way to render reaſons of ſuch, and 
ſo ſenſible appearances that wer- ſufficient, and allo congruous 


and probable, ſecing that they h2- for ſo long a time been re- 
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ceived by ſuch numbers of learned men. 

SaLv. You argue very well z but you know that the principal 
{cope of Aſftronomers,is to render only reaſon for the appearances 
in the Czlcſtial Bodies, and to them, and to the motions of the 
Stars,to accomodate ſuch ſtruures and compoſitions of Circles, 
that the motions following thoſe calculations, an{wer to the ſaid 
appearances, little ſcrupling to. admit of ſome exorbitances, that 
indeed upon other accounts they would much ſtick at. And Co- 
pernicus himfeli writes, that he had in his firſt ſtudies reſtored the 
Science of Aſtronomy upon the very ſuppoſitions of Ptolomy, and 
in {uch manner corrected the motious of the Planets , that the 
computations did very exaGly agree with the Phenomena, ap 
the Phenomena with the ſupputations, in caſe that he took the 
Planets {everally one by one. But he addeth, that in going 4- 
bout to put together ail the ſtructures of the particular Fabricks, 
there relulted thence a Monſter and Chimera,co mpoſed of mem- 
bers moſt diſproportionate to.one another, and altogether incom- 
patible ; So that although it latisfied an Aſtronomer meerly A- 
rithmetical, yet did nt not afford ſatisfaction or content to the 
Aftronomer Phylofophical. And becauſe he very well under- 
ſtood, that if one might ſalve the Czleſtial appearances with falle 
aſſumptions in nature, it might with much more eaſe be done by 
true ſuppoſitions, he ſet himſelf diligently to ſearch whether + 
ny amongſt the antieat men of fame, had aſcribed to the World 
any other ſtruQure, than that commonly received by Ptolomy:3 
and finding that ſome Pythagoreans had in particular afligned 
the Diurnal converſion to the Earth, and others the annual me- 
tion alſo, he began to compare the appearances, and particulart 
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ties of the Planets motions; with thele rwo newſuppoſitions, All - 


which things jumpt-exaaly with his Purpoſe;and feeing the whole 
correſpond, with admirable*factlity to its parts; *he imbraced this 
new'Syſteme, and it tobk up his reſt. < UTTERT? 

S1me. But what great exorbitancies are there inthe 'Ptolos 
maick Syſteme,for which there are nor greater tobe found in'this 
of Copernicus t | | IO 117000 

Sau v. In the Prolomaick Hypotheſes there 'are diſcalſes,and in 
the Copernican their cures. And firſt will not all the Se&s of 
Phyloſophers, account it a great inconvenience, that a body na- 
turally moveable in circumgyration,ſhould move irregularly upon 
its own Centre, and regularly upon another point ? And yet 
there are {uch deformed motions as thele in the Ptolomean Hypo- 
theſis, but in the Copernican all move evenly about their own 
Centres. In the Ptolomaick,, it is neceſſary to aſſign to the Cx- 
leſtial bodies, contrary motions, and to make them all to move, 
from Faſt to Weſt, and at the ſame time, from Weſt to Eaſt ; 
Burt in the Copernican , all the Czleſtial revolutions are towards 
one onely way, from Weſt to Eaſt. But what ſhall we ſay of 
the apparent motion of the Planets,ſo irregular, that they not on- 
ly go one while {wift, and another while flow , but ſometimes 
wholly ſeace to move ; and then after a long time return back a - 
gain? To ſalve which appearances Prolomie introduceth very great 
Epicicles, accommodating them one by one to each Planet, with 
ſome rules of incongruous motions, which are all with one {in- 
gle motion of the Earth taken away. And would not you, Sim- 
plicins, call it a great ablurditie, if in the Ptolomaick Hypothe- 
fis, 1n which the particular Planets, have their peculiar Orbs af- 
figned them one above another, one muſt be trequently forced 
toſay, that Mars, conſtituted above the Sphzre of the Sun,doth 
ſo deicend, that breaking the Solar Orb, it goeth under it, and 
approacheth nearer to the Earth , than to the Body of the Sun, 
and by and by immeaſurably aſcendeth above the ſame ? And 
yet this, and other exorbitancies are remedied by the fole and 
lingle annual motion of the Earth. 
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great improblities, do accord'tn this'Coperitcat Syſteme: 

SAL v.\ You ſhall ſee thern'{o' to! accord , Sagredvs, that 
this onely-conje&nre” ought to' be Tufficient to make vne thar 
#'not'more ithan'\pertinacious 'or Rupid , yield; affent to all the 
telt of this Dodrine. *I'tell you therefore, that nothitng being 
altered 'in- the motion of Satir#-;* which 'is Z6 years , jn thar 
of Jupiter, which is £2 ; in that of Mars, which'is'> , in that of 
Von ; which is 9.4moneths 7 in that of 'Mirthity, whithis Bo. 
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 dayes, or thereabouts , the ſole annual motion of the Earth be. 

tween Mars and Venus, cauſeth the apparent inequalities 1n all 

4%" the five ſtars before named. And for a facile and full under. 

Earth caufeth ſtanding of the whole , I will deſcribe this figure of it. There- 
| dagegrny #7 fore ſuppoſe the Sun to be placed in the centre O, about which 
merion in the foe will draw the Orb deſcribed by the Earth , with the an- 
nual metion BG M, and let the circle deſcribed , -v. gr. by 


Fupiter about the Sun in 132, years, be thisz 6 m , and inthe 
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A demanſer tion of ſtarry ſphere let us imagine the Zodiack Y V S. Again, in the 
FRE IMEQUALHITES © 


ho elers - wn annual Orb of the Earth let us take certain equal arches, BC, 


Planets dependent CD 5 E F, F GC, GHz, H [, I K, K | FM LM 3 and in the Sphere 
on the annual me- of Tupiter let us make certain other arches, paſſed in the ſame 


honey the Bears in which the Earth paſleth hers, which let be ec, c », 


DE, EF, FGy GHy HI, I Ky KL, LMNs Which ſhall cach be 

proportionally lefſe than theſe marked in the Earths Orb , like 

as the motion of Jupiter under the Zodiack is {lower than the 

annual. Suppoſing now , that when the Earth is in B, Jupiter 

in , it ſhall appear tous in the Zodiack tobe inP, eicibug 
| | 
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the right line B z P. Next ſuppoſe the Earth to be moved from 


BtoC, and Jupiter from x to c, inthe ſame tim- ; Inpiter 
ſhall appear to have paſled in the Zodiack toQ , ard wo have 
moved ſtraight forwards , according to the order of the lignes 
PO. In the next place, the Earth paſſing to D , and Tupiter 
to p » it ſhall beſeenin the Zodiack inR, and from E, Inpi- 
ter being come to x 3 will appear in the Zodiack in $, having 
all this while moved right forwards. But the Earth afterward: 
beginning to interpoſe more dire&ly between Inpiter and the 
Sun, ſhe being come to F, and Inpiterto x , he will appear in 
T, to have already begun to return apparently back again un- 
der the Zodiack , andin that time that the Earth ſhall have paſ- 
ed thearchE F, Inpiter ſhall have entertained himſelf between 
the points ST , and ſhall have appeared to us almoſt motion- 
lefſe and ſtationary. The Earth being afterwards come to G, 
and Jupiter to G, in oppoſition to the Sun, it ſhall be viſible in 
the Zodiack at V , and much returned backwards by all the arch 
of the Zodiack T V; howbeit that all the way purſuing its even 
courſe it hath really gone forwards not onely in its own circle, 
bur in the Zodiack alſo in reſpe& to the centre of the ſaid Zodi- 
ack , and to the Sun placed in the ſame. The Earth and Iupiter 
again continuing their motions, when the Earth is come to H, 
and Iupiter to n , it ſhall ſeem very much gone backward in the 
Zodiack by all the arch V X. The Earth being cometoI, and 
Iapiter to 1,it ſhall be apparently moved in the Zodiack by the lit- 
tleſpaceXY, and there it will ſeem ſtationary. When atter- 
wards the Earth ſhall be come to K, and Jupiter to x; in the 
Zodiack he ſhall have paſſed the arch YN ina direc& motion ; 
and the Earth purſuing its courſe to L , ſhall ſee Iupiterin L, in 
the point Z. And laſtly Inpiter in n ſhall be ſeen from the Earth 
M, to have paſſed to A , with a motion ſtill right forwards; and 
Its. whole apparent retrogadation in the Zodiack ſhall anſwer to 
thearch SY, made by Iupiter , whilſt that he in his own curcle 
paſſeth the arch & 1, and the Earth in hers the arch E i. And 
this which hath been ſaid, is intended of Saturn and of Mars 
alſo ; and in Saturn thoſe retrogradations are ſomewhat more 
frequentthan in Jupiter , by reaſon that its motion is a little 
ſlower than that of Jupiter , ſo that the Earth overtaketh it 
It in a ſhorter ſpace of time ; in Mars again they are more 
rare, for that its motion is more {wift than that of Jupiter. 
Wherenpon the Farth conſumeth more time 1n recovering it.Next 
as to Venus and Mercury, whoſe Circles are comprehended by that 
of the Earth, their ſtations and regreſſions appear to be occaſi- 
oned, not by their motions that really are ſuch, but by the anual 
motion of the ſaid Earth, as Copernicaxs exellently demonſtrateth, 
to- 
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togetlier with Appollonins Pergaus in lib. 5. of his Revolutions, 
Chap. 35. | 

You (ee,Gentlemen, with what facility and ſimplicity the annyu- 
al motion, were it appertaining to the Earth, is accommodated 
to render a reaſon of the apparent exorbitances, that are obſerved 
in the motions of the five Planets, Saturn, Jupiter, Mars, Ve. 
nus and Mercury, taking them all away, and reducing them to 
equal and regular motions. And of this admirable effe&, N;- 
cholas Copernicus, hath been the fiſt that hath made the reaſon 
plain unto us. But of another effec, no lefſe admirable than 
this, and that witha knot , perhaps more difticult to unknit, 
bindeth the wit of man, to admit this annual converſion, and to 
leave it to our Terreſtrial Globe 3 a new and unthought of con- 
ze&ure ariſeth from the Sun it ſelf, which ſheweth that it is unwil- 
ling to be ſingular in ſhifring, of this atteſtation of ſo eminent a 
concluſion, rather as a teſtimony beyond all exception, it hath 
deſired to be heard apart. Hearken then to this great and new 
wonder. 

The firſt diſcoverer and obſeryer of the Solar ſpots, as alſo of 
all the other Caleſtial novelties, was our Academick Lincens;and 
he diſcovered them anno 1610. being at that time Reader of the 
Mathematicks, in the Colledge of Padua, and there, and in Ve- 
nice, he diſcourled thereof with ſeveral perſons , of which ſome 
ace yet living : And the year following,he ſhewed themin Rome 
to many great perſonages, as he relates in the firſt of his Letters 
to Mrrcus Velſerus , * Sheriffe of Auguſta. He was the 
fiſt thar againſt the opinions of the too timorous and too jealous 
aſlertors of the Heavens inalterability, affirmed thole ſpots to be 
matters, that in ſhort times were produced and diſſolved : for as 
to place, they were contiguous to the body of the Sun, and re- 
volved about the ſame ; or elle being carried about by the ſaid 
Solar body, which revolveth in it {elte about its own Centre, in 
the ſpace almoſt of a moneth, do finiſh their courſe in that time 
which motion he judged at firſt to have been made by the Sun a- 
bout an Axis erefted upon the plane of the Ecliptick ; in regard 
that the arches deſcribed by the ſaid ſpots upon the Diſcxs of the 
Sun appear unto our eye right lines, and parallcls to the plane of 
the Ecliptick : which therefore come to be altered, in part, with 
{ome accidental, wandring, and irregular motions, to which they 
are [ubje&, and whereby tumultuarily, and without any order 
they ſucceſſively change ſituations amongſt themſelves, one 
while crouding cloſe together, another while difſevering, and 
lome dividing themſclves into many and very much changing fi- 
gures, which, for the moſt part, are very unuſual. And albeit 
thole ſo inconſtant mutations did ſomewhat alter the primary F 

riodic 
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riodick courſe of the ſaid ſpots, yet did they nbt alter the-opini- 
on of our friend, ſo-as to make him believe, that they were any 
eſſential and fixed cauſe of thoſe deviations, but he continued to 
hold, that all the apparent alterations derived themſelves from 
thoſe accidental mutations : in like manner, juſt as it would hap- 
pen to one chat ſhould from far diſtant Regions obſerve the mo-- 
tion of our Clouds 3 which would be diſcovered to move with a 
moſt ſwift, great, and conſtant morion, carried round by the di- 
urnal Vertigo of the Earth (it haply that motion belong to the 
ſame) .in twenty four hours, by circles parallel to the Equino&i- 
al, but yer altered, in part, by the accidental motions cauſed by 
the winds, which drive them, at all adventures, towards different 
quarters. of the World. While this was in agitation, it came to 
paſs that Velſers lent him two Letters, written by a certain per- , The: Auth 
ſon, under the feigned name of * Apelles, upon the ſubje&wf Bo waf "Yan 
theſe Spots , requeſting him, with importunity, to declare his fopher Scheiner a 
thoughts freely upon thoſe Letters, and withall to let him know Loon Br _—_ 
what his opinion was touching the eſſence of thoſe ſpots; which his is intituled, 4pet- 
requeſt he ſatisfied in 3 Letters, ſhewing firſt of all howvain the /* Pf 14bntam- 
conjeQures of Apelles were; & diſcovering,{econdly, his own opi- 
nions; withal foretelling to him,thar Apelles would undoubtedly 
be better adviſed in time, and turn to his opinion,as it afterwards 
came to pals. And becauſe that our. Academian (as it was alfo 
the judgment of many others that were intelligent in Natures ſe- 
crets) thought he had in thoſe three Letters inveſtigated and de- 
monſtrated, if not all that could be deſired, or required by hu- 
mane curioſity , at leaſt all that could be attained by humane 
reaſon in ſuch a matter, he, for ſome time (being buſied in other 
ſtudies) intermitted his continual obſervations, and onely in com- 
placency to ſome friend, joyned with him, in making now and 
then an abrupt obſervation : till that he, and after ſome years, 
we, being then at my * Country-ſeat, met with one of the ſolita- 
ry Solar ſpots very big, and thick, invited withal by a clear and 
conſtant lerenity of the Heavens, he, at my requeſt, made obſer- 
vations of the whole progreſle of the {aid ſpot, carefully marking 
upon a ſheet of paper the places that it was in every day at the 
time of the Suns coming into the Meridian ; and we having found 
that its courſe was not 1n a right line, but ſomewhat incuryated, 
we came to reſolve, at laſt, to make other obſervations from time 
to timez to which undertaking we were ſtrongly induced by a 
conceit, that accidentally came into the minde of my Gueſt, 
which he imparted to me 1n thele or the like words. 

In my opinion, Philip, there is a way opened to a buſineſs of 
very great conſequence. For if the Axis about which the Sun 
turneth be not ere& perpendicularly to the plane of the Eclip- 
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tick, but-is inclined upon the ſame, as irs crooked conrte, but e. 
ven now obſerved; makes me believe, we ſhall be able to make 
ſuch conjectures of the ſtates of the Sun and Earth, as neither fo 
ſolid br fo rational have been hitherto deduced from any other ac. 
cident whatſoever. I being awakened at ſo gteat a prothiſe, im- 
ortun'd him to make a free diſcovery of his concert 'ttnto me. 
And -he continued his' diſcourſe «ro this parpoſe. If the Earths 
motion were along the Eclipttque' about the Sun 3 and the Sun 
were conſtituted in the centre of the {aid Ecliptick, and therein 
revolyed'in its felf, not about the Axis of ' the ſaid Ecliprique 
(which'would be the Axis of the Earths annual motion) bur up- 
on one inclined, it muſt needs follow, that ſtrange chanpes will 
repreſent themſelyes' ro' us in the apparent motions of the Solar 
ſpots, although the ſaid Axis of the Sun ſhould be ſuppoſed to 
perſiſt perpetually and' immutably in the ſame inclination, and in 
one andthe ſame direQion towards the ſelf-ſame point of the 
Univerſe; Therefore the Terreſtrial Globe in the annual motion 
moving; found it, it will firſt foHow, that to us, carried about by 
the ſame, the courſes of the ſpots thall ſometimes ſeem to be 
made in right lines, but this only twice a year, and at all other 
times ſhall appear to be made hy arches inſentibly incuryared. 
Secondly, the curvity bf thole arches for ozc half of the year, 
will ſhew inclined the contrary way to wit they will appear in 
the other haif; that is, for ſix moneths the convexity of the at- 
ches ſhall be towards the upper part of the Solar Diſcxs, and for 
the other ſix moneths towards the inferiour. Thicdly,the ſpots be- 
ginning to appear,and (if I may ſo ſpeak) to riſe to our eye fro 
the left fide of the Solar Diſcs, and going to hide themſelves 
and to ſet in the right ſide, the Oriental termes, that is, of their 
firſt appearings for fix moneths, ſhall be lower than the oppoſite 
termes of their occultations ; and for other fix moneths it ſhall 
happen contrarily, to wit, that the ſaid ſpots rifing from more c- 
levated points, and from them deſcending, they ſhall, in their 
courles, go and hide themſelves in lower points ; and onely for 
two: dayes 1n all the year ſhall thoſe termes of riſings and ſet- 
tings be equilibrated : after which freely beginning by ſmall de- 
grees the inclination of the courſes of the ſpots, and day by day 
growing bigger, in three moneths, it ſhall arrive at its greateſt 
obliquity,and from thence beginning to diminiſh, in ſuch another 
time it ſhall reduce it ſelf to the other Xquilibriun. It ſhall hap- 
pen, for a fourth wonder, that the courſe of the greateſt oblt- 
quity ſhall be the ſame with the courſe made by the right line, 
and in the day of the Libration the arch of the courſe.ſhall ſeem 
more than ever incurvated. Again, in the other times, accord- 
Ing as the pendency ſhall ſucceffively diminiſh, and make its ap- 
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proach towards the Equilibrium, the incurvation of the arches 
of the courles on the contrary ſhall, by degrees, increaſe. 

Sa Gr. I confeſſe, Salviatys, that to interrupt you- in 'yout 
Diſcourſe is 11] manners, but I eſteem it no lefſe rudeneſs to per- 
mit you to run on any farther in words, whilſt they are, as the 
ſaying 15, caſt into the air : for, to ſpeak freely, I know not how 
to form any diſtinct conceit of {o much as one of theſe concluſi- 
ons, that you have pronounced ; but becauſe, as I thus general= 
ly and confuledly apprehend them, they hold forth things of ad. 
mirable conſequence, I would gladly, ſome way or other, be 
made to underſtand rhe ſame. | 

Sa1v. Theſame that befalls you, befell me alſo, whilſt my 
Gueſt tranſported me with barc words ; who afterwards afliſted 
my capacity, by deſcribing the bufineſle upon a material Inſtru- 
ment, which was no other than a ſimple Sphere, making uſe of 
ſome of its circles, but to a different purpoſe from that, to which 
they are commonly applied. Now I will ſupply the defe& of 
the Sphere, by drawing the lame upon a piece of paper, as need 
ſhall require. And to reprelent the firſt accident by me propoun- 
ded, which was, that the courſes or journeys of the ſpots, twice 
a year, and no more, might be {een to be made in right lines, let 
us {uppole this point O Fin Fig. 4. ] to be the centre of the grand 
Orb, or, if you will, of the Ecliprick, and likewiſe alſo of the 
Globe of theSun it {elf ; of which, by realon of the great di- 
ſtance that is between it and the Earth, we that live upon the 
Earth, may ſuppoſe that we ſee the one halt : we will therefore 
deſcribe this circle A B C D about the ſaid centre O, which repre- 
ſenteth unto us the extream term that divideth and ſeparates the 
Hemiſphere of the Sun that is apparent to us, from the other that 
is occult. And becaule that our eye, no lefle than the centre of 
the Earth, is underſtood to be in the plane of the Ecliptick, in 

hich is likewiſe the centre of the Sun, therefore, if we ſhould 
x to our {elves the body of the Sun to be cur thorow by the 
laid plane, the ſection will appear to our eye a right line, which 
let be B OD, and upon that a perpendicular being let fall AOC, 
It ſhall be the Axis of the ſaid Ecliptick, and of the annual mo- 
tion of the Terreſtrial Globe. Let us next ſuppoſe the Solar body 
(without changing centre) to revolve in it f{elf, not about the 
Axis A O C (which is the ere& Axis upon the plane of the E- 
cliptick) but abour one ſomewhat inclined , which let be this 
EQ 1, the which fixed and unchangeable Axis maintaineth it ſelf 
perpetually in the ſame inclination and direQtion towards the 
lame points of the Firmament, and of the Univerſe. And be- 
cauſe, in the revolutions of the Solar Globe, each point of irs ſu- 
perkicies (the Poles excepred) delcribeth the circumference of a 
Rr 2 circle 
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circle, either bigger or leſſer, according as it is more or leſle re. 
mote from the {aid Poles, let us take the point F, equally diſtant 
from them, and draw the diameter F O G, which ſhall be perpen. 
dicular to the Axis E I, and ſhall be the diameter of the grand 
circle deſcribed about the Poles EI. Suppofing not that the 
Earth, and we with her bein ſuch a place of the Ecliptick, that 
the Hemiſphere of the Sun to us apparent 1 determind or bound. 
ed by the circle A B CD), which paſſing (as it alwayes doth) by 
the Poles A C, paſſeth alſo by E I. It is manifeſt, that the grand 
circle, whoſe diameter is FG, ſhall be erect to the circle A B CH, 
to which the ray that from our eye falleth upon the centre O, i; 
perpendicular ; ſo that the ſaid ray falleth upon the plane of 
the circle, whoſe diameter is F G, and therefore its circumference 
will appear to us a right line, and the ſelf ſame with F G, where. 
upon if there ſhould be in the point F, a ſpot , it comming after. 
wards to be carried about by the Solar converſion, would, upon 
the ſurface of the Sun, trace out the circumference of that cir- 
cle, which ſeems to us a right line. Its courle or paſſage will 
therefore ſeem ſtraight. And ſtraight allo will the motion of the 
other ſpots appear, which in the ſaid revolution ſhall deſcribe leſ- 
ſer circles, as being all parallel to the greater, and to our eye 
placed at an immenſe diſtance from them. Now, if you do but 
conſider, how that after the Earth. ſhall in fix moneths haye run 
thorow half the grand Orb, and ſhall be ſituate oppoſite to that 
Hemiſphere of the Sun, which is now occult unto us, ſo as that 
the boundary of the part that then ſhall be ſeen, may be the {elf 
fame AB CD, which alſo ſhall paſſe by the Poles EI; you 

ſhall underſtand that the ſame will evene in the courſes of the 
ſpots, as before, to wit, that all will appear to be made by right 
lines. But becauſe that that accident takes not place, ſave one- 

ly when the terminator or boundary paſſeth by the Poles E1, 
and the ſaid terminator from moment to moment, by meanes of 
the Earths annual motion, continually altereth, therefore its pa{- 
{age by the fixed Poles E 1, ſhall be momentary, and conſequent- 
ly momentary ſhall be the time, in which the motions of thoſe 
{pots ſhall appear ſtraight. From what hath been hitherto ſpoken 
one may comprehend alſo how that the apparicion and beginning - 
of the motion of the {pots from the part F, proceeding towards 

G, their paſſages or courſes are from the left hand, aſcending to- 

wards the right ; but the Earth being placed in the part diame-, 

trically oppoſite the appearance of the ſpots about G, ſhall ſtill 
be to the left hand of the beholder, but the paſſage ſhall be def- 

cending towards the right hand F. Let us now deſcribe the Earth 

te be fituate one fourth part farther diſtant from its preſent ſtate; 
and let us draw, asin the other figure, the terminator A B C b 
| as 
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[ as in Fig. 5.] and the Axis, as before A C, by which the plane 
of our Meridian would paſſe, in which plane ſhould alſo be the 
Axis of the Suns revolution, with its Poles, one towards us, that 
15, in the apparent Hemiſphere, which Pole we will repreſent by 
the point E, and the other ſhall fall in the occult Hemiſphere, 
and | mark it I. Inclining therefore the Axis E I, with the ſupe- 
riour part E, towards us, the great circle deſcribed by the Suns 
converfion, ſhall be this B FD G, whoſe half by us ſeen , name- 
ly B F D, ſhall no longer ſeem unto us a right line, by reaſon the 
Poles E I are notin the circumference A B C D, but ſhall appear 
incurvated, and with its convexity towards the inferiour part C. 
And it is manifeſt, that the ſame will appear in all che lefſer cir- 
cles parallel to the ſame BFD. It is to be underſtood allo, thar 
when the Eatth ſhall be diametrically oppoſite to tlys ſtate, ſo 
that it ſeeth the other Hemiſphere of the Sun, which now is hid, 
it ſhall of the ſaid great circle behold the part D GB incurved, 
with its convexiry towards the ſtperiour part A ; and the cour- 
ſes of the {pots in theſe conſtitutions ſhall be firſt, by the arch 
BF D,and afterwards by the other D G B, and the firſt appari- 
tions and ultimate occultations made abont the points B and D, 
ſhall be equilibrated, and not thoſe that are more or lefſe cleva- 
ted than theſe. Bur if we conſtitute the Earth in ſuch a place 
of tle Fcliptick, that neither the boundary A B C D, nor the 
Meridian AC, pafſech by the Poles of the Axis E 1, as I will ſhew 
you anon, drawing this other Figure [| viz.Fig.6.] wherein the 
apparent or viſible Pole E falleth between the arch of the termi- 
nator A B, ard the {e&ion of the Meridian A C; the diameter 
of the great circle ſhall be F OG, and the apparent ſemicircle 
FNG, and the occult ſemicircle G S F, the one incurvated with 
its convexity N towards the inferiour part,-and the other alſo 
bending with its convexity S towards the upper part of the Sun. 
The ingreffions and exitions of the ſpots, that is, the termes F 
and G ſhall not be librated, as the two others B and D; but F 
ſhall be lower, and G higher : but yet with leſſer difference 
than in the fitft Figute. The arch alſo F N G ſhall be incurya- 
ted, but not ſo much as the precedent BF D 3; fo that in this po- 
fition the paſſages or motions of the ſpots ſhall be aſcendent 
from the left ſide F, towards the right G, and ſhall be made by 
curved fimes. And imagining the Earth to be conſtituted in the 
poſition diametrically oppoſite 3 ſo that the Hemiſphere of the 
Sun, which was before the occult, may be the apparent, and ter- 
minated by the ſame boundary A B C D, it will be manifeſtly 
diſcerned; that the courſe of the {pots ſhall be by the arch G SF, 
beginning from the upper point G, which ſhall then be likewiſe 
from the [ef hand of the beholder, and going to determine, del- 
cending 
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icending towards the right , in the point F. WhatI have hi. 
therto {aid , being underſtood , I believe that there remains ng 
difficulty in conceiving how {rom the paſling of the terminator of 
the Solar Hemiſpheres by the Poles of the Suns converſion, or 
neer or far from the ſame, do ariſe all the differences in the appa. 
rent courſes of the ſpots; ſo that by how much the more thole Pole; 
ſhall be remote from the {aid terminator, by ſo much the more ſhall 
thoſe courſes be incurvated , and lefle oblique; whereupon at 
the ſame diſtance , that is, when thoſe Poles are in the ſe&ion of 
the Meridian, the incurvation is reduced to the greateſt, but the 
obliquity to the leaſt, that is to Afquilibrium, as the ſecond of 
theſe three laſt figures [ viz. Fig. 5. ] demonſtrateth. On the 
contrary , when the Poles are in the terminator , as the firſt of 
theſe three figures | viz. Fig. 4] ſheweth the inclination is at 
the greateſt , but the incurvation at the leaſt, and reduced tg 
reftitude. The terminator departing from the Poles, the curviry 
begins to grow ſenſible, the obliquity all the way encreaſing, 
and the inclination growing leſſer, | 

Theſe are thoſe admirable and extrayagant mutations, that my 
Gueſt told me would from time to time appear in the progreſſes 
of the Solar ſpots, if fo be it ſhould be true that the annual mo- 
tion belonged to the Earth, and that the Sun being conſtitured 
in the centre of the Ecliptick.,, were revolved init ſelf upan an 
Axis, not ere&, but inclined to the Plane of the ſaid Eclip- 
tick. 

SaGk. I do now very well apprehend theſe conſequences, 
and believe that they will be better imprinted in my fanc , When 
I ſhall come to refle& upon them, accommodating a Globe to 
thoſe inclinations, and then beholding them from ſeveral pla- 
ces. It now remains that you tell us what followed afterwards 
touching the event of theſe imaginary conſequences. 

Sa1v. It came'to paſle thereupon , rhat continuing many ſe- 
veral moneths to make moſt accurate obſervations, noting down 
with great exaCneſle the courles or tranſitions of fundry ſpots at 
divers times of the year , we found the events punQually to cor- 
reſpond to the predictions. | : 

Sack. Simplicins, if this which Salviatzs ſaith be true; (nor 
can we diſtruſt him upon his word) the Ptolomeans and Arito- 
teleans hadneed of folid arguments , ſtrong conjeQures , and 
well grounded experiments to counterpoile an objeftion, of ſo 
much weight , and to ſupport their opinion from its final over- 
throw. | 
S1me. Fair and foftly good Sir , for haply you may not yet 
be got ſo far as you perſwade your ſelf you are gone. And 


though i am not an abſolute maſter of the {ubje& of that narra- 
tion 
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$a ven us by Salviatus; yet do'T not find that my Logick, 
whilſt I have a regard to form , teacheth me, that that kind of ar- 
gumentation affords me any neceffary reaſon r6 conclude in fa- 
vour of the Copernican Hypotheſis , that is, of the ſtability of 
the Sun in the centre of the Zodiack , and of the mobility of 
the E ct] *tnder its circumference. For although it be true, that 
the ſaid converſion of the Sun, and cirnition of the Earth being 
gtanted , there be a neceſſity of diſcerning ſuch and ſuch ſtrange 
EXtTAVAgANCIES As theſe in the ſpots of the Sun, yet doth it not 
follow that arguing per conwerſum ., from finding ſuch like un- 
uſual accidents in the,Sun, one muſt of necflity conclude the 
Earth to, move by the circumference, and the Sun to be placed 
in the centre of the Zodiack. For who ſhall affertain me that the 
like irregularities may not as well be viſible in the Sun, it bein 
Ks by the Ecliptick , to the” inhabitarits of the Earth, it 
beirtg alſo immoveable in the centre, of the fame ? Unleſle you 
demonſtrate to me -that there can be no reaſon given for that ap- 
peatance , when the Sun is made moveable, and the Earth ſtable, 
I will not alter my opinion and belief that the Sun moveth , and 
the Earth ſtandeth ſtill. ' 
' Sas 8. Simplicins behaveth himſelf very bravely , and argueth 
very ſubtilly in 2 iba of the cauſe of Ariſtotle and Prolomy ; 
and if I may ſpeak the truth , mythinks that the converſation of 
Salwiatus , though it have been but of ſmall continuance, hath 
much farthered him in diſcourfing filogiſtically. An effe& which 
I know to be wrought in others as well as him. But as to findin 
and judging whether competent reaſon may be rendered of the 
apparent exorbitancies and irregularities in the motions of the 
ſpots , ſuppoſing the Earth to be immoveable, and the Sun 
moveable , I ſhall expe& that Salviatus maniteſt his opinion to 


us., for it is very probable that he he hath conſidered of the | 
ſame , and colle&ed together whatever may be ſaid upon the 


point. *: 
SAaLv. I have often thought thereon, and alſo diſcourfed 


thereof with my Friend and Gueſt afore-named ; and touching 
what is:to be produced by Philoſophers and Aſtronomers , it de- 
fence of the ancient Syſteme , weare on one hand certaih , cer- 
tain I ſay, that the true and pure Peripateticks laughing at ſach 
as employ themſelves in ſuch, to their thinking , infipid foole- 
ries, will cenſure all theſe Phenomena tobe vain illufions of the 
Chriſtals ; and in this manner will with little trouble free them- 
{elves from the obligation of ſtudying any more upon the ſame. 
Again , as to the Aſtronomical Philoſophers , after we have with 
ſome diligence weighed that which may be alledged as a' mean 
between thoſe two others ; we have not been able to find "_ an 

| aniwwer 


319 


Though the ax- 
x#u4l motion -fſio ”_ 
ed to the E a; 14 
ſwerth to th. 
nomena of tho /,» 
lar ſvats, yet 4th 
it not follow by £1 
veyſion that from 


the Phxnome:: of 


llufpons of 


the ſpots one muy 
infor the annual 


motion to belong to 
the Earth, 


The Pare Peri- 
patetick Philoſo= 


: phers will laugh at 


the ſpots and thesr 
Phznomena , as 
the 
Chryſtals in the 
Teleſcope, 


3 20 


If the Earth be 
immoveable in the 
centre of the Zodi- 
ack, there muſt be 
aſcribed to the Sun 
four ſeveral moti- 
ons, as ts declared 
«t length, 


G. Gariit=zus, his Syſlceme. 


anſwer that ſufficeth to ſatisfie at once the courſe of the ſpots, 
and the diſcourſe of the Mind. I will explain unto you ſo much 
as I remember thereof, that ſo you may judge thereon. as ſeems 
beſt unto you. mY LED pe Ta ER. 
Suppoling that the apparent motionsvt the Solar ſpots are the 
ſame with thoſe that have been above declared , and ſuppoſing the 
Earth to be immoveable in the centre of the Ecliptick , in whoſe 
circumference let the center of the Sun be placed ; it is neceſſary 
that of all the differences that are ſeen 1m thoſe motiohs, the cau- 
ſes do reſide in the motions that are in the body of the Sun : 
Which in the firſt place muſt neceſſarily revolve in it ſelf (3. e, 
about, its own axis) carrying the ſpots along therewith ; which 
{pots have been ſuppoſed , yea and proved to adhere to the 'Sv- 
lar ſuperficies. It muſt ſecondly be confeſt, that the Axis of the 
Solar converlion is not parallel to the Axis of the Ecliptick , that 
is as much as to [ay , that it is not perpendicularly ere&ed upon 
the Plane of the Ecliptick , becauſe if it were ſo , the courſes and 
exitions of thoſe ſpots would ſeem to be made by right lines pa- 
rallel to the Ecliptick. The {aid Axis therefore is inclining , in 
regard the ſaid courſes are for the moſt part made by curve lines. 
It will be neceſſary in the third place to grant that rhe inclinati- 
on of this Axis is not fixed , and continually extended” towards 
one and the ſame point of the Univerſe , but rather that it doth 
alwayes from moment to moment go changing its dire&ion for 
if the pendency ſhould always look towards the {elf ſame point, 
the courſes of the ſpots would never change appearance; but 
appearing at one time either right or curved, bending upwards 
or downwards , aſcending or deſcending , they would appear 
the ſame at all times. Ir is therefore neceſſary to lay, that the 
ſaid Axis is convertible; and is {omerimes found to be in the 
Plane of the circle that is extreme, terminate» or of the vifible 
Hemiſphere , I mean at ſuch time as the courſes of the ſpots 
{eem to be made in right lines, and more than ever pendent, 
which happeneth twice a year ; and at other times found to be in- 
the Plane of the Meridian of the Obſervator, in ſuch ſort that 
one of its Poles falleth in the viſible Hemiſpherc of the Sun, and 
the other in the occult ; and both of them remote -from the ex- 
treme points , or we may ſay, from the poles of another Axis of 
the Sun , which is parallel to the Axis of the Ecliptick 3 (which 
{ſecond Axis muſt neceſſarily be aſſigned to the Solar Globe) re- 
mote, I ſay, as far as the inclination of the Axis of the reyolution 
of the ſpots doth import; and. moreover that the Pole falling in 
the apparent Hemiſphere , is one while in the ſuperioar, another 
while in the inferiour part thereof ; for thar it muſt beſo, the 


courſes themſelves do manifeſtly evince at ſuch tune as they are 
| | " equi- 


Diatocue [I], 


equilibrated , and in their greateſt curvity , one while with 
their convexity towards the upper part, and another while 
towards the lower part of the Solar Diſcus. Andbecauſe 
thole poſitions are 1n continuall alteration , making the in- 
clinations and incurvations now greater, now leſſer, and ſome- 
times reduce themſelves, the firſt fort ro perfe& lIibration, and 
the ſecond to perfeG perpendicularity,it is neceſ{ary to aſſert that 
the ſelf ſame Axis of the monethly revolution of the ſpots hath 
a particular revolution of its own, whereby its Poles deſcribe 
two circles about the Poles of another Axis, which for that rea- 
ſon ought (as I have laid) to be afſigned to the Sun, the ſemidi- 
ameter of which circles an{wereth to the quantity of the incli- 
nation of the {aid Axis. And it is neceſſary, that the time of its 
Period be a year; for that ſuch is the time in which all the ap- 
pearances and differences in the courſes of the ſpots do return. 
And that the revolution of this Axis, is made about the Poles of 
the other Axis parallel to that of the Ecliptick, & not about other 
points, the greateſt inclinations and greateſt incurvations, which 
are always of the ſame bigneſs, do clearly prove. So that finally,to 
maintain the Earth fixed in the centre, it will be neceſſary to af- 
ſign ro the Sun,two motions about its own centre, upon two ſeve- 
ral Axes, one of which finiſheth its converſion in a year, and the 
other in lefſe than a moneth 3 which aſſumptian ſcemeth, to my 
underſtanding, very hard, and almoſt impoflible ; and this de- 
pendeth on the neceſlity of aſccibing to the ſaid Solar body two 


other motions about the Earth upon different Axes, deſcribing, 


with one the Ecliptick in a year, and with the other forming ſpi- 
rals, or circles parallel to the EquinoGial one every day : 
whereupon that third motion which ought te be aſſigned to the 
Solar Clobe about its own centre (I mean not that almoſt 
'monethly, which carrieth the ſpots about, but I ſpeak of that 0- 
ther which oughe to paſſe thorow the Axis and Poles of this 
Mmonethly one) ought not, for any reaſon that I ſee, to finiſh its 
Period rather in a year, as depending on the annual motion by 
the Ecliptick, than in twenty four hours, as depending on the 
diurnal motion upon the Poles of the EquinoGal. I know, that 
what I now ſpeak is very obſcure, bat I ſhall make it plain unto 
you, when we come to {peak of the third motion annual, aflign- 
ed by Copernicus, tothe Earth. Now if theſe four ' motions, ſo 
incongruous with each other, (all which it would be neceſlary to 
aflign to the ſelf lame body of.the Sun) may be reduced to one 
ſole and ſimple motion, afſigned the Sun upon an Axis that never 
changeth poſition, and that without innovatiog any. thing in the 
motions for ſo many other cauſes afligned to the Terreſtrial 
Globe, may ſo eaſily ſalve (o OP: — appearances 3» 


g21 


322 


CG. GaLlt&us, his Syſteme. 


the motions of the Solar ſpots, it ſeemeth really that ſuch an 
Hy pothefis ought not to be rezefted. 

This, Szmplicius, is all that came into the minds of our friend, 
and my ſelf, that could be alledged in explanation of this Phene. 
menon by .the Copernic ans, and: by the Ptolomeans, in defence 
of their opinions. Do you inferre from thence what your judg. 
ment perſwades you. 

S1my. Iacknowledge my ſelf unable to interpoſe in ſo im. 
portant a decifion : And, as to my particular thoughts, I will 
ſtand neutral; and yer nevertheleſlſe I hope that a time will 
come, when our minds being illumin'd by more lofty contempla. 
tions than theſe our humane realonings, we ſhall be awakened 
and freed-from that miſt which now 1s ſo great an hinderance to 
our ſight. 

Sacks. Excellent and pious 1s the counſel taken by Simpli. 
cius, and worthy to be entertained and followed by all, as that 
which being derived from the higheſt wiſdome and ſupreameſt 
authority, may onely, with ſecurity be received. But yet fo far 
as humane reaſon is- permitted, to penettate, confining my {elf 
within:theibounds of conjectures, and probable reaſons, I will 
lay a little more reſolutely than Simplicivs doth, that amongſt 

all the wgenuous fubtilties 1 ever heard, 1 have never mec with 
any thing of greater admiration to, my iatelle&, nor chat hath 
-more'' abfolutely captivated my: judgment, (alwayes excepting 
*pure Geometrical-and Arithmetical Demonſtrations) than theſc 
twoconjecures taken,;the one from the ſtations and retrograds- 
tions of the five Planets, and the other from:thele irregularities of 
the motions of the Solar ſpots : and becauſe. they ſeem to me lo 
cafily and clearly:to-aflign the tirte reaſon of fo extrayagant ap- 
pearances, ſhewing-as it they, were but one ſole ſimple motion, 
mixed with ſo many: others, fimple likewiſe, but different from 
each othet, without; introducing any dithculty, rather with obvi- 
ating'thoſe that 4ccompany the,,other Hypotheſis ; I am think- 
ng; rhatÞ may -rattoinlly conclude, that thoſe who contumaci- 
ouſhy-wtiftand this Do&ring, either never heard, or never un- 
:derſtovd;rlicſe (o convincingarguments:.;': ,.. dats. 
-./S &u'vi; F will mot/afcribe aipto them the title either, of con- 
-vincing,/66non+canvarcing ;:-4n tegard my, intention is.not, as 1 
'haveifeveral times/|told-you, to reſolve any;thing upon ſo higha 
queſtibzpbar/onely'co propoſe thoſe natutal and Aſtronomical! 
reaſvh$;amtich, for the.one and. other Syſteme, may be produced 
by me; leaving the!determination to others; which determinati- 
on caryi6tar laſt; but be very manifeſt : fpr. one of the two poli- 


-tiotis beidg of :neteſiiry to! be true, and theother of. neceflity to 
| be falſe; ies a thing itmpoſfible that (alwayes confining our ſelves 


within 
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within the limits of hamane doctrine) the reaſons alledged for 
the true Hypothefis ſhould not maniteſt themſelves as concludent 
as thole for the contrary vain and ineffeQual. 

SaG 8. It will be time therefore, that we hear the obje&ions 
of the little Book of * Concluſions, or Diſquiſitions which Simpli- 
cizs did bring with him. | 

Sime. Here is the Book, and this is the place where the Au- 
thor firſt briefly deſcribeth the Syſteme of the world, according 
to the Hypotheſis of Copernicus, laying, Terram igitur una cum 
Luna, totoque hoc elementari mundo Copernicus, &c. 

Sarv. Forbear a little, Simplicius, for methinks that this 

Authour, in this firſt entrance, ſhews himſelf to be but very ill 
verſt in the Hypotheſis which he gocth about to confute, in re- 
gard, he faith that Copernicus maketh the Earth, together with 
the Moon, to deſcribe the * grand Orb in a year moving from 
Eaſt to Welt ; a thing that as it is falſe and impoſlible, ſo was it 
never affirmed by Copernicus, who rather maketh it to move the 
contrary way, I mean from Welt to Eaſt, that is, according to 
the order of the Signes 3 whereupon we come to think the {ame 
to be the annual motion of the Sun, conſtituted immoveable in 
the centre of the Zodiack. See the too adventurous confidence 
of this man ; to undertake the confutation of anothers Doctrine, 
and yet to be ignorant of the primary fundamentals; upon which 
his adverſary layeth the greateſt and moſt important part of all 
the Fabrick. This is a bad beginning to gain himſelf credit 
with his Reader; but let us go on. 

Sine. Having explained the Univerſal Sylteme, he beginneth 
to propound his objections againſt this annual motion : and 
the ficſt are theſe, which he citeth Ironically, and in derifion of 
Copernicus, and of his followers, writing that in this phantaſtical 
Hypotheſis of the World one muſt neceſſarily maintain very 
grolſe abſurditics; namely, that the Sun, Venus, and Mercury 
ace below the Earth ; and that grave matters go naturally up- 
wards, and the light downwards 3 and that Chriſt, our Lord and 
Redeemer, aſcended into Hell,and deſcended into Heaven, when 
he approached towards the Sun, and that when Foſhuah com- 
manded the Sun to ſtand Rill,. the Earth ſtood ſtill, or the Sun 
moyed a contrary way to that of the Earth ; and that when the 
Sun is in Cancer, the Earth runneth through Capricorn; and that 
the Hyewal (or Winter) Signes make the Summer , and the 
Eftival Winter; and that the Stars do not riſe and fet to 
the Earth, but the Earth to the Stars ; and that the Eaſt begin- 
neth in the Weſt, and the Weſt in the Eaſt; and, in a word, 
that almoſt the whole courſe of the World is inverted. 

$a Lv. Every thing pleaſeth me, except it be his having inter- 
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mixed places out of the ſacred Scriptures(alwayes venerable,and 
to be rever'd ) amongſt theſe, but two (currilous fooleries, and 
attempting to wound with holy Weapons , thoſe who Philoſo. 
phatiog in zeſt, and for divertilement , neither affirm nor deny, 
bur, ſome preſuppoſals and poſitions being aſſumed, do familj. 
arly argue. 

S ime. Truthis, he hath diſpleaſed me alſo, and that not a 
little 3 and eſpecially, by adding preſently after that, howbeit, 
the CopernichiSts anſwer, though but very impertinently to theſe 
and uch like other realons,yet can they not reconcile nor anſwer 
choſe things that follow. 

SaLlv. This is worſe than all the reſt ; for he pretendeth to 
have things more efficacious and concludent than the Authorities 
of the ſacred Leaves 3 But I pray you, let us reverence them, 
and paſle on to natural and humane reaſons : and yet if he give 
us amongſt his natural arguments, things of no more ſolidity , 
than thoſe hitherto alleadged, we may wholly decline this under: 
taking, for I as to my own parricular, do not think it fit to ſpend 
words in anſwering ſuch trifling impertinencies. And as to what 
he ſaith, that the Copernicans anſwer to theſe objeQions, it is 
moſt falſe, nor may it be thought, that any man ſhould ſet him 
ſelf to waſt his time ſo unprofitably. 

S1me. Iconcur with you in the ſame judgement ; therefore 
let us hear the other inſtances that he brings, as much ſtronger, 
And obſerve here, how he with very exa& computations conclud- 
eth, that if the grand Orb of the Earth, or the ecliptick,in which 
Copernicus maketh it to run in a year round the Sun, ſhould be 
as it were, inlenſible, in reſpe& of the immenſitie of the Starry 
Sphare , according as the laid Copernicxs , ſaith it 1s to be ſup- 
poled, it would be neceilary to grant and confirm, that the fixed 
Stars were remote from us, an unconceivable diſtance, and that 
the leſſer of them, were bigger than the whole grand Orb afore- 
ſaid, and ſome other much bigger than the whole Sphere of $4- 
turn ; Maſles certainly too exceſlively vaſt, unimaginable, and 
incredible. 

S a LV. Ihave heretofore ſeen ſuch another objeQion brought 
by Tycho againſt Copernicus, and this is not the firſt rime that 1 
have diſcovered the fallacy, or, to ſay better, the fallacies of this 


| Argumemtation, founded upon a moſt falſe Hypothefis,and upon 


a Propoſition of the ſaid Copernicus, underſtood by his adverla- 
ries, with too punQual a nicity, according to the praGile of thofe 
pleaders, who finding the flaw to be in the very merit of their 
cauſe, keep to ſome one word, fallen unawares from the contra- 
ry partie , and fly out into loud and tedious deſcants upon that. 
Bur for your better information 3 Copernicus having declared 


thoſe 
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thoſe admirable conſequences which are derived from the Farths 
annual motionzto the other Planers,that is to ſay, of the * direQi- 
ons and retrogradations of the three uppermoſt in particular ; he 
ſubjoyneth,that this apparent mutation (which is diſcerned more 


325 


* Or progreſſions, 

The apvarent 
driver ſity of motion 
in the Planets, « 


inſenfible in the 


in Mars than 1n Tupiter, by reaſon 7upiter is more remote, and fxedSrer.. 


yet leſſe in Saturn, by reaſon it is more remote than Jupiter) in 
the fixed Stars, did remain imperceptible, by reaſon of their 
immenſe remotenefſe from us, in compariſon of the diſtances of 
Jupiter or Saturn. Here the Adverfaries of this opinion riſe ups 
and ſuppoſing that fore-named imperceprtibility of Copernicxs, as 
if it had been taken by him, for a real and abſolute thing of no+ 
thing, and adding, thata fixed Star of one of the leſſer magni- 
tudes, 1s notwithſtanding perceptible, ſceing that it cometh un- 
der the (ence of {eeing, they go on to calculate with the inter- 
vention of other falſe aſſumptions, and concluding that it is nece(- 
{ary by the Copernican Doctrine, to admit, that a fixed Star is much 
bigger than the whole grand Orb. Now to diſcover the vanity 
of this their whole proceeding,I ſhall ſhew thar a fixed Star of the 
ſixth magnitude, being ſuppoſed to be no bigger than the Sun, 
one may thence conclude with true demonſtrations, that the di- 
ſtance of the ſaid fixed Stars from us, cometh to be ſo great, that 
the annual motion of the Earth , which cauſeth ſo great and 
notable variations in the Planets, appears ſcarce obſervable in 
them 3 and at the ſame time, I will diſtinaly ſhew the grols 
fallacies, in the aſſumptions of Copernicus his Adverlaries. 
And firſt of all, I ſuppoſe with the ſaid Copernicus, and alſo 
.- with his oppoſers, that rhe Semidiameter of the grand Orb,which 
13 the diſtance of the Earth from the Sun, conrtaineth 1208 Semi- 
diameters of the ſaid Earth. Secondly, I premiſe with the allow- 
ance aforeſaid, and of truth, that the * apparent diameter of the 
San in its mean diſtance, to be about halt a degree, that is, 3o. 
min. prim. which are 1500. ſeconds, that is, 108000. thirds. 
And becauſe the apparent Diameter of a fixed Star of the firſt 
magnitude, is no more than 5. ſeconds, that is, 3oo. thirds,and 
the Diameter of a fixed Star of the ſixth magnitude, 50. thirds, 
(on hecein'is the greateſt errour of the Anti-Copernicans )There- 
ore the Diameter of the Sun, containeth the Diameter of a 
fixed Star of the ſixth magnitude 2160. times. And therefore 
if a fixed Star of the ſixth magnitude, were ſuppoſed to be really 
equal to the Sun, and not bigger, which is the ſame as to ſay, if 
the Sun were ſo far removed , that its Diameter ſhould ſeem to 
be one of the 2160. parts of what it now appeareth, its diſtance 
ought of neceſſity to be 2160. times greater than now in effect it 
15, Which is as much as to ſay, that the diſtance of the fixed Stars 


of the ſixth magnitude, is 2160. Semidiameters of the TY 
| Orb. 
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Orb. And becauſe the diſtance of the Sun from the Earth, con- 
tains by common conſent 1 208. Semidiamerers of the ſaid Earth, 
and the diſtance of the fixed Stars (as hath been ſaid) 21609, 
Semediameters of the grand Orb, therefore the Semidiameter of 
the Earth is much greater (that is almoſt double) in compariſon 
of the grand Orb, than the Semidiameter of the grand Orb, in 
relation to the diſtance of the Starry Sphzre ; and therefore the 
variation of aſpe& in the fixed Stars, cauled by the Diameter of 
the grand Orb, can be but little more obſervable;than that which 
is obſerved in the Sun, occaſioned by the Semidiameter of the 
Earth. | 

S aGR. This 15 a great fall for the firſt ſtep. 

Srv. Itis doubtleſſe an errour ; for a fixed Star of the fixth 
magnitude, which by the compuration of this Authour, ought, 
for the upholding the propoſition of Copernicus, to be as big as 
the whole grand Orb, onely by ſuppoſing it equal to the Sun, 
which Sun 15 lefle by far, than the hundred and fix millionth part 
of the {aid grand Orb,maketh the ſtarry Sphzre ſo great and high 
as ſufficeth ro overthrow the inſtance brought againſt the ſaid Co 
pernicus. 

Sacx. Fayour me with this computation. 

SaLv. The {upputation 15 eafie and ſhort. The Diameter of 
the Sun, 1s cleven {emidiameters of the Earth, and the Diameter 
of the grand Orb, contains 2416. of thoſe ſame ſemidiameters, 
by the aſcent of both parties; ſo that the Diameter of the ſaid 
Orb, contains the Suns Diameter 220. times very near. And 
becauſe the Spheres are to one another, as the Cubes of their Di- 
ameters, let us make the Cube of 220. which is 1 06480000. and' 
we ſhall have the grand Orb, an hundred and ix millions, four 
hundred and eighty thouſand times bigger than the Sun, to which 
grand Orb, a ſtar of the ſixth magnitude, ought to be equal,ac- 
cording to the aſlertion of this Authour. 

Sa Gr. The errour then of theſe men, conſiſteth in being ex- 
treamly miſtaken, in taking the apparent Diameter of the fixed 
Stars. 

S aL v- This is one, but not the onely errour of them ; and 
indeed, Ido very much admire how ſo many Aſtronomers, and 
thoſe very famous, as are Alfagranus, Albategnus,Tebizins,and 
much more modernly the Tycho's and Clawins's , and in ſum, 
all the predeceſſors of our Academian,ſhould have been ſo grolly 
miſtaken, in determining the magnitudes of all the Stars, as well 
fixed as moveable, the two Luminaries excepted out of that num- 
ber ; and that they have not taken any heed to the adventitious 
ircadiations that deceitfully repreſent them an hundred and more 
times bigger, than when they are beheld, without thoſe capilli- 
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ous rayes; nor can this their inadvertency be excuſed, in regard 
that it was in their power to have-beheld them ar their plealure 
without thoſe treffes, which 15 done, by looking upon' them at 
their firſt appearance in the evening, or their laſt occultation in 
the commirig on of day; and if none of the reſt, yet Venus, 
which oft times 15 {een at noon day, ſo ſmall, that one muſt ſhar- 
pen the fight in diſcerning it 3 and-again, in the following night, 
{cemeth a great flake of light, might advertiſe them of their fal- 
lacy; for 1 will not believe that they thought the true Diſcus to 
be that which is ſeen in the obſcureſt darknefles, and not that 
which is diſcerned in the luminous Medzum : for our lights, which 
ſebti by night afar off appear great, and neer at hand ſhew their 
trae luſtre' to be terminate and fmall, might have cafily have 
ade them cautious 3 nay, if I may freely ſpeak my thoughts, 1 
abſolutely believe that none of them, no not Tycho himſelf, ſo 
accurate in handling Aſtronomical Inſtruments, and that ſo great 
and accurate; without ſparing very great coſt in 'their conftru- 
aiop, didever go abour to take and meaſure” the apparent dia- 
meter of any Star, the Stn and Moon excepted ; but TI think, 
that arbitratily, and as we ſay, with the eye, ſome one'of the 
mote antient, of them pronounced the thing to'be ſo and'ſo, and 
ir ll rthat'f$6Yowed him afterwards, without more ad6, kept 
<6ſ(e to what the firſt had ſaid; forif any one of them had ap- 
pie bimſclf ts have made ſome new proof of the ſame, he would 
ddibtleſit have diſcovertd the fraud. [ 

is 4. But if they Wanted'the Teleſcope, and: you have al- 
ray faid, that our Friend wirh that ſame Inſtrument came to 
the knowledbþe of the trurh; they ought to be exculed, and#'not 
adcuſed of igtiotance. ©! 0-7 Hey SETS 
St v." This would hold good, if without the' Teleſcope the 
bufinefſe could hor be'effe&etl? Hts trite, that this Inſttument by 
Kevling the *Da/cus of 'the Star" naked, and magnified an hun- 
Udl'vr.a thbuland rinves, Ye Wdereth'the' operation mach more ea- 
fie, butt 'the ſ4rie chin! may be done although'not altogether lo 
exaQtly, withour the Inſtrumear, and I have many times done 
Les 1, 5d my meth a Uibrn $45kis. 1 have cauſed arope 
to, \e Hinge towards *© 16 Star, 'kgd'F have made uſe of the 
Conftettaricg, tated dit 'Hirp, which riſeth between the North 
Mg ® Norh=3ft ,” add” them by Yoitlg rowatds, and from 
ted rope; ntefpoled between ttjeand rhe Star, T have found 
RE 'pHcd from whence tht thickiicHit of the 'rope hath juſt bid 
thi tar\Proim m6.” this Site, 1:have taken the diftance from the 
bers the todþe7 which Was bhe of the fides incliiding the angle 
that was coinpeled in the eye, ant'* which infifterh upon the 
Nick ene" &f*the tope, atid which'ts KKE yea the ſame with che 
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angle in the Starry Sphere, that inſfiſteth upon the diameter gf 
the Star, and by the proportion of the ropes thickneſle to the 
diſtance from the eye to the rope, by the table of Arches and 
Chords, 1 have immediately found the quantity of the angle ; y. 
ſing all the while the wonted caution that is obſerved in takin 
angles ſo acute, not to forme the concourſe of the viſive rayes 
in the centre of the eye, where they are onely refraQted , but 
beyond the eye, where really the pupils greatnefſe maketh them 
to COncur. 

Sa 6s rk. I apprehend this your cautelous procedure, albeit 1 
have a kind of hzſitancy touching the ſame, but that which moſt 
puzzleth me is, that in this operation, if it be made in the dark 
of night, methinks that you meaſure the diameter of the ircadia. 
ted Diſcus, and not the true and naked face of the Star. 

S a 1 v. Not ſo, Sir, for the rope in covering the naked body 
of the Star, taketh away the rayes, which belong noe to it, but 
to our eye, of which it is deprived ſo ſoon as the true Diſcus 
thereof is hid; and in making the obſervation, you ſhall ſee, how 
unexpeRedly a little cord will cover that reaſonable big body of 
light, which ſcemed impoſlible ro be hid, unlefle it were with a 
much broader Screene : to meaſure, in the next place, and exa- 
Aly to find out, how many of thoſe thickneſſes of the rope anter- 
poſe in the diſtance between the ſaid rope and the eye, I take not 
onely one diameter of the rope, but laying many pieces of the 
ſame together upon a Table, ſo that they touch, I take with : 
paic of Compaſles the whole ſpace occupied by fifteen, or twen- 
ty of them, and with that meaſure I commenſurate the diſtance 
before with another ſmaller cord taken from the rope to the con- 
courſe of the viſive rayes. And with this ſufficiently-exa& ope- 
ration I finde the apparent diameter of a fixed Star of the firſt 
magnitude, commonly eſteemed to be 2 mn. pri- and alſo 3 mis. 

The diametey of Prim: by Tycho in his Aſtronomical Letters, cap. 167. to be no 
« fixed ſtay of the More than 5 ſeconds, which is one of the 24. or 36. parts of what 
ag xr ro { they have heldit : ſee now upon what grofle errours their Do 
win,  * Arinesare founded. | ch 

Sack. Ice and comprehend this very well, but before we 
paſſe any further, I would propound the doubt that ariſeth 
me in the finding the concourſe [or interſe&ion], of the viſual 
rayes beyond the eye, when obſervation is made of objeas com 
prehended between very acute angles 3 and my ſcruple proceed: 
from thinking, that the ſaid concourſe may be ſometimes more 
remote, and lometumes lefſe ; and whis not_ ſo much, by means 
of the greater or leſſer magnitude of the obje& that is beheld, 3 
becauſe that in obſerving obje&s of the ſame bigneſle , it ſeems 
to me that the concourſe of the rayes, for certain other Ie 
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ſpecs ought to be made more and lefle remote from the eye. 

Sar v. Ifec already, whither the apprehenſion of Sagredus, 
a moſt diligent obſerver of Natures ſecrets, tendeth; and I 
would lay any wager, that amongſt the thouſands that have ob- 
ſerved Cats to contra and inlarge the pupils of their eyes very 
much, there arc not two, nor haply one that hath obſerved the 
like effe& to be wrought by the pupils of men in ſeeing, whilſt 
the medium is much or little i]lumin'd, and that in the open light 
the circlet of the pupil diminiſheth conſiderably : ſo that in loo- 
king upon the face or Diſcus of the Sun, it is reduced to a ſmall- 
nefle leſſer than a grain of * Panick, and in beholding obje&s 
chart do not ſhine, and are in a lefſe luminous medinm, it is inlar- 
ged to the bigneſſe of a Lintel or more; and in ſumme this 
expanlion and contraction differeth in more than decuple pro- 

ortion : From whence it 15 manifeſt, that when the pupil is 
much dilated, it is neceſſary that the angle of the rayes con- 
courſe be more remote from the eye ; which happeneth in be- 
holding objeas little laminated. This is a Doctrine which $4: 
gredus hath, juſt now, given me the hint of, whereby, if we 
were to make a very exatt oblervation, and of great conſe- 
quence, we are advertized to make the obſervation of that con- 
courſe in the aC of the ſame, or juſt ſuch another operation ; but 
in this our cale, wherein we are to ſhew the errour of Afrong- 
mers, this accuratenefle is not neceſlary : for though we ſhould, 
in favour of the contrary party, ſuppoſe the {aid concourſe to be 
made upon the pupil it ſelf, it would import little, their miſtake 
being ſo great. I amnot certain, Sagredxs, that this would have 
'been your objettion. 

SaGs. Iris the very ſame, andI am glad that it was not al- 
together without reaſon, as your concurrence in the ſame aſſu- 
reth me ; but yet upon this occaſion 1 would willingly hear what 
way may be taken to finde out the diſtance of the concourſe of 
the viſual rayes. 

Sar v. The methodis very eafic, and this it 15, I take two 
long * labels of paper, one black, and the other white, and make 
the black half as broad as the white 3 then I ſtick up the white a- 
gainſt a wall, and far from that I place the other upon a ſtick, or 
other {upport; ata diſtance of fifteen or twenty yards, and rece- 
ding from this, ſecond another ſuch a ſpace in the {ame right line, 
it is very manifeſt, that at the ſaid diſtance the right lines will 
concur, that departing from the termes of the breadth of the 
white piece, ſhall paſſe cloſe by the edges of the other label pla- 
ced in the mid-way 3 whence it followeth, that in caſe the eye 
were placed in the point of the ſaid concourſe or interſeQion, 
the black (lip of paper in the midſt would preciſely hide the op- 
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poſite blank,if the ſight were made in one onely point ; but if we 
ſhould find, that the edges of the white cartel appear diſcovered, 
it ſhall bea neceſſary argument that rhe viſual rayes do not iſſue 
from one ſole point. And to make the white Jabel to be hid þby 
the black, it will be requiſite to draw neerer with the eye, 
Therefore, having approached ſo neer, that the intermediate 1a. 
bel covereth the other, and noted how much the required ap. 
proximation was, the quantity of that approach ſhall be the cer. 
tain meaſure, how much the true concourſe of the viſive rayes, is 
remote from the eye inthe ſaid operation, and we ſhall moreoyer 
have the diameter of the pupil, or of that circlet from whence 
the viſive rayes proceed : for it ſhall be to the breadth of the 
black paper, as 1s the diſtance from the concourle of the lines, 
that are produced by the edges of the papers to the place where 
the eye ſtandeth, when it firſt ſeeth the remote paper to be hid 
by the intermediate one, as that diſtance is, I {ay, to the diſtance 
that is between thoſe two papers. And therefore when we 
would, with exaC@neſſe, meaſure the apparent diameter of a Star, 
having made the obſervation in manner, as aforeſaid, it would be 
neceſlary to compare the diameter of the rope to the diameter of 
the pupil; and having found w.g. the diameter of the rope to be 
quadruple to that of the pupil, and the diſtance of the cye from 
the rope to be, for example, thirty yards, we would ſay, that the 
true concourſe of the lines produced from the ends or extremi- 
ties of the diameter of the ſtar, by the extremities of the dia. 
meter of the rope, doth fall out to be fourty yards remote from 
the ſaid rope, for {o we ſhall have obſerved, as we ought, the pro- 
portion between the diſtance of the rope from the concourſe of 
the ſaid lines, and the diſtance from the ſaid concourſe to the 
place of the eye, which ought to he the ſame that is between 
the diameter of the rope, and diameter of the pupil. 

Sas &. I have perfealy underſtood the whole buſineſle, and 
therefore let us hear what Simplicixs hath to alledge in defence of 
the Anti-Copernicans. 

Sime. Albeit that grand and altogether incredible inconve- 
nience inſiſted upon by theſe adverſaries of Copernicus be much 
moderated and abated by the diſcourſe of Salviatus, yet do I 
not think it weakened (o, as that it hath not ſtrength enough left 
to foil this ſame opinion. For, if I have rightly apprehended the 
chief and ultimate concluſion, in caſe, the ſtars of the ſixth mag- 
nitude were ſuppoſed to be as big as the Sun, (which yet I can 
hardly think) yet it would ſtill be true, that the grand Orb [or 
Ecliptick ] would occaſion a mutation and variation in the ſtarry 
Sphere, like to that which the ſemidiameter of the Earth produ- 
ceth in the Sun, which yet is obſervable ; ſo that neither that, no 
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nor a lefſe mutation being diſcerned in the fixed Stars, methinks 
that by this means the annual motion of the Farth is deſtroyed 
and overthrown. 

Sal v. You might very well fo conclude, Simplicins, if we 
had nothing elſe to ſay in behalf of Copernicus : but we have 
many things to alledge that yet have not been mentioned ; and 
as to that your reply, nothing hindereth, but that we may ſup- 

ſe the diſtance of the fixed Stars to be yer much greater than 
that which hath bcen allowed them, and you your ſelf, and who- 
ever elſe will not derogate from the propoſitions admitted by 
Piolomy's (cQators, mult needs grant it as a thing moſt requiſite 
to ſuppole the Starry Sphere to be very much bigger yet than 
that which even now we ſaid thatit ought to be eſteemed. For 
all Aſtronomers agreeing; in this, that the cauſe of the greater 
tardity of the Revolutions of the Planets is, the majority of 
their Spheres, and that therefore Saturn is more flow than Tu- 
piter, and Fupiter than the San, for that the firſt is to deſcribe a 

ceater circle than the ſecond, and that than this later, &c. &on- 
ſidering that Satwrn v:g. the altitude of whole Orb is nine times 
higher than chat of the Sun, and that for that cauſe the time of 
one Revolution of Saturn, is thirty times longer than ' that of a 
converſion of the Sun, in regard that according to the Dofrine 
of Ptolomy, one conyerſion of the ſtarry Sphere is finiſhed in 
3600d. years, whereas that of Saturn is conſummate in thirty, 
and that of the Sun in one, arguing with a like proportion, and 
ſaying, if the Orb of Saturn, by reaſon it is nine times bigger 
than that of the Sun, revolves in a time thirty times longer, by 
converſion, how great ought that Orb to be, which revolves 
36000. times more flowly ? it ſhall be found that the diſtance of 
the ſtarry Sphere ought to be 1 0800 lemidiameters of the grand 
Orb, which ſhould be tull five tunes bigger than that, which even 
now we coinputed it to be, in caſe that a fixed Stac of the fixth 
magnitude were equal to the Sun. Now ſee how much lefler yet; 
upon this account, the variation occaſioned in the ſaid Stars, by 
the annual motion of the Earth, ought to appear. And if at the 
ſame rate we would argue the diſtance of the ſtarry Sphere from 
Tupiter, and from Mars, that would give it us to be 15000. an 
rhis 27000 ſemidiameters of the grand Orb, to wit, the firſt 
ſeven, and the ſecond twelve times bigger than what the mag- 
nitude of the fixed Star, ſuppoſed equal to the Sun, did make 
If. | 

$1ny. Methinks that to this might be anſwered, that the mo- 
tion of the ſtarry Sphere hath, ſince Prolomty, been obſerved not 
to be fo flow as he accounted it ; yea, if I miſtake not, I have 
heard that Copernicus himſelf made the Obſervation. 
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Sa Lv. You ay very well ; but you alledge nothing in that 
which may favour the cauſe of the Ptrolomeans in the leaſt, who 
did never yet reje& the motion of 36000. years in the ſtarry 
Sphere, for that the ſaid tardity would make it too vaſt and im- 
menſe. For if that the ſaid immenſfity was not to be ſuppoſed in 
Nature, they ought before now to to have denied a converſion 
ſo flow as that it could not with good proportion adapt it ſelf, 
ſave onely to a Sphere of monſtrous magnitude. 

S a 6 r Pray you, Salviatns, let us lole no more time in pro- 
ceeding, by the way of thele proportions with people that are apt 
to admit things moſt dil-proportionate ; 1o that its impoſſible 
to win any thing upon them this way: and what more dilpropor- 
tionate proportion can be imagined than that which theſe men 
{wallow down, and admit, in that writing, that there cannot be a 
more convenient way to diſpoſe the Celeſtial Spheres, in order, 
than to regulate them by the differences of the times of their pe- 
riods, placing from one degree to another the more flow above 
the more {wift, when they have conſtituted the Starry Sphere 
higher than the reſt, as being the ſloweſt, they frame another 
higher ſti]l than that, and conſequently greater, and make it re- 
volve in twenty four hours, whilſt thenext below, it moves not 
round under 36000. years? _ 

Sarv. Icould wiſh, Simplicins, that ſuſpending for a time 
the affection rhat you bear to the followers of your opinion, you 
would ſincerely tell me, whether you think that they do 1n their 
minds comprehend that magnitude, which they rez<& afterwards 
as uncapable for its immenſity to be aſcribed to the Univerle. 
For I, as to my own part, think that they do not ; But believe, 
that like as 1n the apprehenſion of numbers, when once a man 
begins to paſſe thole millions of millions, the imagination is con- 
founded, and can ne longer form a conceipt of the ſame, fo it 
happens alſo in comprehending immenſe magaitudes and diſtan- 
ces z ſo that there intervenes to the comprehenſion an effec like 
to that which befalleth the ſenſe ; For whileſt that in a ſerene 
night I look towards the Stars, I judge, according to ſenſe, that 
their diſtance is but a few miles, and that the fixed Stars are not a 
zot more remote than, Tupiter or Saturn, nay than the Moon. 
But without more ado, conſider the controverſies that have paſt 
between the Aſtronomers and Peripatetick Philoſophers, upon 
occaſion of the.new Stars of Caſſropeia and of Sagittary , the Ar 
ſtronomers placing them amongſt the fixed Stars, and the Philo- 
{ophers believing them to be below the Moon. So unable is our 
ſenſe to diſtinguiſh great diſtances from the greateſt, though theſe, 
be in reality many thouſand times greater than thoſe. Ina word, 
I ask of thee, O fooliſh man ! Doth thy imagination comprehend, 

that 
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that vaſt magnitude of the Univerſe, which thou afterwards judg- 
eſt to be too immenſe ? If thou comprehendeſt it ; wilt thou 
hold that thy apprehenſion extendeth it elf farcher than the Di- 
vine Power ? wilt thou {ay, that thou caaſt imagine greater 
things than thole which God can bring to paſle ? But if thou 
apprehendeſt it not, why wilt thou paſſe thy verdi& upon things 
beyond thy comprehenſion ? 

S1me. All thisis very well, nor can it be denied, but that 
Heaven may in greatneſſe ſurpaſſe our imagination, as alſo that 
God might have created it thouſands of times vaſter than now it 
is; but we ought not to grant any thing to have been made in 
vain, and to be idle in the Univerſe. Now,in that we ſee this ad- 
mirable order of the Planets, diſpofed about the Earth in diſtan- 
ces proportionate for producing their effe&s for our advantage, 
to what purpoſe is it to interpole afterwards between the ſublime 
Orb of Saturn and the ſtarry Sphereza vaſt vacancy, without any 
ſtar that is ſuperfluous, and to no purpole ? To what end? For 
whoſe profit and advantage ? 

Sar y. Methinks we arrogate too much to our ſelves, Simpli- 
cis, whilſt we will have it, that the onely care of us, is the ad- 
zquate work, and bound, beyond which the Divine Wiſdome 
and Power doth, or diſpoſeth of nothing. But I will not con- 
ſent, that we ſhould ſo much ſhorten its hand, but defire that we 
may content our ſelves with an affurance that God and Nature 
are ſo imployed in the governing of humane affairs, that the 
could not more apply themfelves thereto, although they had no 
other care than onely that of mankind ; and this, I think, I am 
able to make out by a moſt pertinent and moſt noble example, 
taken from the operation of the Suns light, which whileſt it at- 
traeth theſe vapours, or ſcorcheth that plant, it attraRteth, it 
ſcorcheth them, asif it had no more to do; yea, in ripening that 
bunch of grapes, nay that one ſingle grape, it doth apply it ſelf 
fo, that it could not be more intenſe, if the ſum of all its buſineſs 
had been the only maturation of that grape. Now if this grape 
receiveth all that it is poſſible for it to receive from the Sun, not 
ſuffering the leaſt injury by the Suns produttion of a thouſand 
other effeds at the ſame time; it would be either envy or folly 
to blame that grape» if it ſhould think'or wiſh that the Sun would 
onely appropriate its rayes to its advantage. Tam confident that 
nothing is omitted by the Divine Providence, of what concernes 
the government of humane affairs 3 bat that there may not be 
other things in the Univerſe, that depend upon the ſame infinite 
Wiſdome, I cannot, of my ſelf, by what my reaſon holds forth 
to me, bring my {elf to believe. 


yet ſhould I not forbear to believe the reafons laid before” _ by 
ome 
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ſome more fublime intelligence. In the mean time,, if one 
ſhould tell me, that an immenſe ſpace interpoſed between the 
Orbs of the Planets and the Starry Sphere , deprived of ſtars and 
idle , would be vain aud uſele(le , as Iikewiſ that ſo greatan 
immenſity for receipt of the fixed ſtars, as exceeds our utmoſt 
comprehenſion would be ſuperfluous, 1 would reply » that it i; 
raſhnefle to go about to make our ſhallow reaſon. judg of the 
Works of God, and to call vain and ſuperfluous , whatſoever 

thing in the Univerſe is not ſublervient to us. 
Sack. Say rather, and 1 believe you would ſay better, that 
we know not what is ſublervient tous; and I hold it one of the 
greateſt vanities, yea follies, that can be ja the World, to lay, 
becauſe I know not of what uſe Jupiter or Saturn are to me, that 
therefore thele Planets are {uperfluous, yea more , that there are 
no {uch things i reram natura 3 when as, oh fooliſh man ! ] 
know not ſo much as to what purpoſe the arteries, the griſtles, 
the ſpleen, the gall do lerve ; nay I ſhould not know that I have 
a gall, ſpleen, or kidneys , if in many deſeQed Corps , they were 
not ſhewn unto mez and then onely ſhall I be able to know what 
the ſpleen worketh 1n me , when it comes to be taken from me. 
To be able to know what this or that Caleſtial body worketh in 
me (leeing you will have it thar all their influences direC& them- 
(clves to us) it would be requiſite to remove that body for ſome 
time ; and then whatſoever, cffe& I ſhould find wanting in me, [ 
would ſay that it depended on that ſtar. Moreover, who will pre- 
ſume to lay that the ſpace which they call too vaſt and uſeleſſe 
between Saturn and the fixed ſtars, is void of other mundane bo- 
dies ? Muſt it be fo, becauſe we do not ſee them? Then the four 
Medicean Planets , and the companions of Saturn came firſt in- 
to Heaven , when we began to ſee them, and not before ? And 
by this rule the: innumerable other fixed ſtars had no exiſtence 
before that men did look on them ? and the cloudy conſtellati- 
ons called Nebyloſe were at firſt only white flakes, but afterwards 
with the Teleſcope we made them to become conſtellations of 
many lucid apd bright ſtars. Oh: preſumptious, rather ohraſh 

1gnorance of man | | 

' SALy. It's to no purpoſe Sagredxs,to {ally out any more into 
theſe unprofitable exaggerations : Let us purſue our intended 
deſigne of examining the validity of the reaſons alledged on ci- 
ther fide , without determining any thing , remitting the judg- 
ment thereof when we have done, to ſuch as are more knowing. 
Returning therefore to our natural and humane diſquiſitions, I 
lay, that great, little, immenſe, ſmall, gc. are not abſolute, 
but relative terms, ſo that the ſelf ſame thing compared with 
divers. others , may one while be called immenſe , and ome 
while 
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while imperceptible, nor to ſay (mall. This being ſo, I demand 
;nrelation to what the Starry Sphere of Copernicus may be cal- 
lcd over vaſt. In my judgment it cannot be compared , or ſaid 
to be ſuch , unleſſe it be in relation to ſome other thing of the 
ſame kind ; now let us take the very leaſt of the ſame kind, 
which ſhall be the Lunar Orb; and if the Starry Orb may be {0 
cenſured to be too big in reſpe& to that of the Moon , every 0- 
ther magnitude that with like or greater proportion exceedeth 
another of the ſame kind , ought to be adjudged too vaſt, and 
for the ſame reaſon to be denied that they are to be found in the 
World ; and thus an Elephant, and a Whale, ſhall without more 
ado be condemned for Chymera's , and Poetical fictions, be- 
cauſe that the one as being too vaſt in relation toan Ant, which 
is a Terreſtrial animal, and the other in reſpe& to the *Gudgeon, 
whichisa Fiſh, and are certainly ſeen to be in rerum natura, 
would be too immeaſurable 3; for without all diſpute, the Ele- 
phanr and Whale exceed the Ant and Gudgeon in a much great- 
er proportion than the Starry Sphere doth that of the Moon, 
although we ſhould fancy the iaid Sphere to be as big as the Co- 
pernican Syſteme maketh it. Moreaver , how hugely big is the 
Sphere of Jupiter , or that of Saturn , deſigned for a receptacle 
but for one ſingle ſtar ; and that very ſmall in compariſon of one 
of the fixed ? Certainly if we ſhould aſſign to every one of the 
fixed ſtars for its receptacle ſo great a part of the Worlds ſpace, 
it would be neceſſary to make the Orb wherein fuch innumerable 
multitades of them reſide , very many thouſands of times big- 
ger than that which ſerveth the purpole of Copernicus. Beſides, 
do not you call a fixed ſtar very ſmall, I mean even one of the 
moſt apparent , and fiot one of thoſe which ſhun our ſight ; and 
do we not call them ſo in reſpe& of the vaſt ſpace circumfuſed ? 
Now if the whole Starry Sphere were one entire lucid body ; who 
15 there, that doth not know that in an infinite ſpace there might be 
afſigned a diſtance fo great , as that the ſaid lucid Sphere might 
from thence ſhew as little , yea lefſe than a fixed ſtar, now ap- 
peareth beheld from the Earth ? From thence therefore we 
ſhould then judg that ſelf ſame thing to be little, which now from 
hence we eſteem to be immeaſurably great. | 

Sacr. Great in my judgment , is the folly of thole who 
would have had God to have made the World more proportinal 
to the narrow capacities of their reaſon , than to his immenle, 
rather infinite power. 

S1me. All this that you ſay is very true ; but that upon 
which the adverſary makes a ſcruple , 15, to grant that a fixed 
ſtar ſhould be not onely equal to, but ſo much bigger than the 
Sun ; when as they both are particular bodies ſituate wm the 
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Starry Orb : © And indeed in my opinion this Authour very 
« pertinently queſtioneth and asketh : To what end, and 
. < for whoſe ſake are ſuch huge machines made # Were the 
« produced for the Earth, for an inconſiderable point ? And 
«* why ſo remote? To the end they might ſeem to very ſmall, 
«and might have no influence at all upon the Earth? Ty 
< what purpoſe is ſuch a needlefſe monſtr.us * immenſity be. 
&« tween them and Saturn ? All thole affertions fall to the 

« ground that are not upheld by probable reaſons. 

S aL v. I conceive by the queſtions which this perſon asketh, 
that one may colJle& , that in caſe the Heavens , the Stars, and 
the quantity of their diſtances and magnitudes which he hath 
hitherco held , be let alone, (although he never certainly "ay 
to himſelt any conceivable A EIN, thereof ) he perfeRly dif 
cerns and comprehends the benefits that flow from thence torhe 
Earth , which is no Jonger an inconſiderable thing 3 'nor are they 
any longer {o remote as to appcar fo very (mall, bur big enough to 
be able to operate on the Earth 3 and rhat the diſtance between 
them and Saturn is very well proportioned , and that hey for all 
theſe things, hath very probable reaſons ; of which I would glad- 
ly have heard ſome one : but being that in theſe few words he 
coafounds and contradicts himſelf, it maketh me think that he 
is very poor and 11] furniſhed with thoſe probable reaſons, and 
that thoſe which he calls reatons, are rather fallacies, or dreams 
of an over-weening fancy. Forl ask of him, whether theſe Ce- 
leſtial bodies truly operate on the Earth, and whether for the 
working of thole effefs they were produced of ſuch and ſuch 
magaitudes, and diſpoſed at ſuch and ſuch diſtances , or elle 
whether they have nothing at all ro do with Terrene mattets. It 
they have nothing to do with the Earth; it is a great folly for us 
that are Earth-born, to offcr to make our ſelves arbitrators of 
their magnitudes , and regulators of their local diſpolitions , ſee- 
ing that we are altogether ignorant of their whole buſineſle and 
concerns 3 bur if he ſhall ſay thar they do operate, and that they 
are directed to this end, he doth affirm the ſame thing which a 
lictle before he denied, and praiſerh that which even now he 
condemned , in that he ſaid,-that the Celeſtial bodies ſituate fo 
tar remote as that they appear very {mall , cannot have any in- 
fluence at all upon the Earth. Bur, good Sir, in the Starry Sphere 
pre-eſtabliſhed at its preſent diſtance , and which you did ac- 
knowledg to be in your judgment, well propo:tioned to have an 
influence upon theſe Terrene bodies, many ſtars appear very 
{mall , and an hundred times as many more are wholly iavilible 
unto us ( which is an appearing yet lefſe than very {mall ) 
therefore it is neceſſary that (contradicting your ſelf ) you do 

now 
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now deny their operation upon the the Earth ; or elſe that (Rill 


contradicting your ſelf) you grant that their appearing very ſmall 


doth notin the leaſt leſſen rheir influence 3, or. elſe that ( and this 
ſhall be a-more fincere and mpgdeſt ,concefſion) you acknowledg, 
and freely conteſle , that our paſſing judgment, upon, theic mag; 
nitudes and diſtances is a vanity , not to,ſay prelymption os 
raſhneſle. | tt | | 
S 1M. Truth 1s, I my felt did alfo, in,reading ;this, paſſage. 
perceive the manifeſt contradiGon , in 1aying, that the Stars (if 
one may i{o ſpeak.) of: Copernicns appearing lo very, ſmall, could 
not operate-on the Earth, and.not perceiving that he had granted, 
an influence upon the. Earth to thoſe of Pielomy, and his ſeRa- 
tors, which appear not only very. ſmall, but:;are, for the moſt 
part, very inviſible. Ao can ,; 
S$ a1 v.: But I proceed to another conſideration : What is the, 
reaſon, doth he lay, why the ſtars appear fo little ? Is it haply; 
becauſe-they ſeem ſo to us.? Doth not he know, that, this com; 
meth from the Inſtrument that. we implay, in beholding, them, to, 
wit, from our cye-?.. And that this is true,. by changing Inſtrys. 
ment, we ſhall ſee them bigger and bigger, as much as: we will, 
And'who knows but that to-the. Earth, which beholdeth them, 
withourt eyes, they. may. not ſhew, very great, and ſuchas in realj;, 
ty they-are ? Bur it's.rime that, omitting theſe trifles, we come 
to things of more. moment z and: therefore, L having already de> 
monſtrated theſe rwo things : Fult, how, far. off the Firmamenx 
ought to be placed to make, that the grand Orb cauleth no grea; 
ter difference than-that which the Terreſtrial Orb. occafioneth in 
the remoteneſle of the Sun; And next, how likewiſe to make 
that a ſtar of the Firmament appear to us of. the ſame bigneſle, 
as now we lee it, it is not neceflary. to ſuppole it bigger than the 
San ; I would know whether Tycho, or any of his adherents hath 
ever attempted to find out, by any means, whether. any appea- 
rance be to be diſcovered in the ſtarry Sphere, upon which one 
may the more reſolutely deny of. admit the annual, motion of 
the Earth. "ry | T5 : 
S$Sacx. I would an{wer for them, that there is not; no nor is 
there any need there ſhoufd ; ſecing that. it is Copernicxs himſclf 
that ſaith, that no ſuch diverſity is there : and they, arguing 4d 
bominem, admit-him the ſame; and upon this afſutnption they 
demonſtrate the improbability that followeth thereupon, name- 
ly, that it would be neceſſary to make the Sphere .fo immenſe, 
that a fixed ſtar, to appear unto us as great as it now ſeems, ought 
of neceſſity to be of fo immenſe a magnitude, as that it would 
exceed the bigneſle of the whole grand Orb, a thing, whicli not- 
withſtanding, as they ſay, 1s altagether incredible. | 
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Sa rv. 1am of the ſame judgment, and verily believe that 
they argue contra hominem, ſtudying more to defend another 
man, than deſiring to come to the knowledge vf the truth. And 
I do not only believe, that none'6f them ever applied them(elye; 
ro make any ſuch obſervation, but! am alſo uncertain, whether 
any of them do know what alteration the Earths annual. motion 
ought to produce in the fixed ſtars, in cale the ſtarry Sphere were 
not ſo far diſtant, as that in them the ſaid diverſity, by reaſon of 
its minuity diſ-appeareth ; for their {urceaſing that inquilition, 
and referring themſelves to the meer aſſertion of Copernicus, 
may very well ſerve to convict a man, but not to acquit him of 
the fa&t : For its poſlible that ſuch. a diverſity may be,: and yer 
not have been {ought for ; or that either by reaſon of its: minui- 
ty, or for want of exact Inſtruments it was not diſcovered by Co- 


pernicus ; for though it were ſo, this would not be the firſt thing, 


that he either for want of Inſtruments, or for fome other defe& 
hath not known ; and yet he proceeding upon other ſolid and 
rational conjectures, affirmeth that, which the things by him not 
diſcovered do ſcem to contradid : for, as hath:been ſaid already, 
without the Teleſcope, neither could Mars: be diſcerned: to in- 
creaſe 60. times 3 nor Venus 40. more in that than in this poſiti- 
on ; yea, their differences appear-muich leſſe than really they are: 
and yet neverthelefle 'it is certainly diſcovered at length, that 
thoſe mutations are the ſame; to'an-hair that the Copernican Sy- 
ſteme required. Now it would be-very well, it with the greateſt 
accurateneſle poſlible one ſhould enquire whether ſuch a muta- 
tion as ought to be diſcoverable in the fixed ſtars, ſuppoſing the 
annual motion of the Earth, would be obſerved really and in 
efteR, a thing which I verily believe hath never as yet been done 
by any 3 done, ſaid [? no, nor haply (as I {aid before) by many 
well underſtood how it ought to be done. Nor ſpeak I this at 
randome , for I have heretofore ſeen a certain Manuſcript of 
one of thele Anti-Copernicans, which ſaid, that there would ne- 
ceſlarily follow, in caſe that opinion were truc, a continual ri- 
ſing and falling of the Pole from fix moneths to ſix moneths, ac- 
cording as the Earth in ſuch a time, by ſuch a ſpace as is the dia- 
meter of the grand Orb,retireth one while towards the North,and 
another while towards the South ; and yet it ſeemed to him reaſo- 
nable, yea neceſſary, that we, following the Earth , when we were 
towards the North ſhould have the Pole more elevated than. when 
we are towards the South. In this very error did one fall that was 
otherwiſe a very skilful Mathematician, & a follower of Copernic. 
as Tycho relateth in his *Prog ymnaſma.pag-684.which ſaid,that he 
had obſerved the Polar altitude to vary, and to differ in Summer 


of 
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of the cauſe; bat findeth no fault with the method of. it ; that 
is, denieth that there 15s any mutation tobe ſeen in the altitude of 
the Pole, but doth nor blame the inquiſition, for not being adap= 
red to the finding of what is ſought, he thereby ſheweth, that he 
alſo eſtecemed the Polar altitude varied, or not varied every fix 
moneths,to'be a good teſtimony to diſprove or inferre the annual 
motion of - the Earth. - 
-- $1 ye. In'truth, Salvidtxs, my opinion alſo-tells me, that the 
fame muſt neceſſarily eafue : tor I do not think that you will de- 
ny me, but that if we-walk only 60. miles towards the North, 
the Pole will-riſe unto ns a degree higher, and that if we move 
60: miles farther Northwards, the Pole will be elevated to us a 
degree more; &c. Now if the approaching or:receding 60. miles 
onely, mike fo notable a change in the Polar altitudes, what 
alteration would follow , it the Earth and we with it, ſhould 
be tranſported, I will not ſay 60. miles, but 60. thouſand miles 
that way. + NNE 

S az v.- It wotild\follow (if it ſhould proceed in the ſame 
proportion ) that the Pole ſhall be elevated a thouſand degrees, 
See, Simplicins, what a long rooted —_ can do. Yea, by 
reaſon you have fixed it in your mind for fo many years, that ir 
is Heaven',' that revolveth in twenty four hours , and not the 
Earth, and that conſequently the Poles of that Revolution are in 
Heaveo, - ahd -not in the Terreſtrial Globe, cannot now, in an 
hours time ſhake off this habituared conceipt, and take up the 
contrary, fancying to your ſelf, that the Earth is that which mo- 
veth, only-for ſo long time as may ſuffice to conceive of what 
would follow, thereupon ſhould that lye bea truth. If the Earth 
Simplicins, be that which moveth 1a its (elf in twenty four hours, 
init are the Poles, in it is the Axis, in it is the EquinoGial, that 
is,*the grand Circle, deſcribed by the point, equidiſtant from the 
Poles, in it ate the infinite Parallels bigger and leſſer deſcribed by 
the points of the ſuperficies more and lefle diſtant from the Poles, 
in it are all theſe things; and not in the ſtarry Sphere , which, as 
being immoveable, wants them all, and can only by the imagina- 
tion be conceived to be therein, prolonging the Axis of the Earth 
(o far, till that determining, it ſhall mark our two points placed 
right over our Poles, and the plane of the Equino@ial being ex- 


tended, it hall deſcribe in Heaven a circle like it ſelf. Now if the - 


true Axis, the true Poles, the true EquinoGial , do not change 
in the Earth {o long as you 'continue in the ſame place of the 
Earth, and though the Earth be tranſported, as you do pleale, 
| yer you ſhall not change your habitude either to the Poles, or to 
the circles, or to any other Earthly thing 3 and this becaule; that 
that tranſpoſition being common to you and to all Tetreſtrial 

| Y v 2 things; 


239- 


340 


A Fotrn where 
it 15 common, 1 4 
if it never were, 


An example fit- 
ted to prove that 
the altitude of the 
Pole onght not to 
vary by means of 
the Earths annual 
motion, 

* Corfia, thc bank 
or bench on wh: 
{laves {it wn a Gal- 


ly. 


of the Top-Gallant Top ? 


G, Gariirzus, his Syfteme. 


things : and that motion where it 15 common, 1s as if it never 
were 3 and as you change not habitude to the Terreſtrial Pole; 
(habitude 1 ſay, whether that they rile,,..or deſcend) '{o neither 
ſhall you-change poſition to the Poles imagined in, Heaven; al- 
wayes provided that by Celeſtial Poles. we underſtand (as hath 
been already defined) thoſe'rwo points that. come to, be marked 
out by the prolongation of the Terreſtrial Axis unto.thatlen 
Tis triie thoſe points 1n Heayen do change, when.the, Earths tran. 
ſportment is made- after {uch a manner; that its Axis cometh. ty 
paile by. other and. other points of the, immoveable Celeſijal 
Sphere ,. but our habitude thereunto changeth not, ſo as that the 
{econd: ſhould be more elevated to us than: the firſt. I any one 
will-have one of the points of- the Firmament, which, do anſwer 
to the Poles of rhe:Earth to; aſcend , and-the other to deſcend, 
he muſt walk along the Earth towards the one,recedipg from the 
other ,] for the tran{portment; of the Earth, and with it us out 
ſelves, (as I told you before) operates nothing at all. 

SaGs. Permit me, Ibelecch you Salwiatus , to make this a 
little: more clear by an example , which although grofle, is a- 
commodated to this purpoſe. Suppoſe your ſelf, Simplicins, to 
be aboard a Ship,” and that ſtanding in. the Poope, or Hin-deck; 
you have. dire&ted.a Quadrant , or ſome ,other Aſtronomical In- 
ſtrument, towards the top of the Top-gallant-Maſt , as if you 
would take its height , which luppoſe it were v. gr. 40. degrees, 
there-is no doubt, but that if you walk along the * Hatches to- 
wards:rhe Maſt 25. or 30. paces; and then again dire the ſaid 
Inſtrument. to the ſame Top-Gallant-Top. You ſhall ;findits ele- 
vation to be greater , and to be encreafed v. gr. 10. degrees z but 
if inſtead-of walking thoſe: 25. or 30. paces towards the Maſt \ 
you ſtand ſill at. the Sterne , and make the whole. Ship to move 
thicherwards, do you believe that by reaſon of the 25. or 30. 
paces. that it had paſt ; the elevation of the Top-Gallant-Top 
would ſhew. 10, degrees encrealed ? | 

S 1:y.. I believe and know that it would not. gain an hairs 
breadth in the paſſing of 3o..paces , nor of a thouſand, no nor of 
an hundred: thouſand miles ; but yet I believe withal that look: 
ing through the ſights at the Top and Top-Callant , if I ſhould 
find a fixed Star: that was in .the ſame elevation , I believe I ſay; 


. that, holding ſtill the Quadrant , after I: had ſailed towards the 


ſtar 60. miles , the eye would meet with the top of the {aid 
Malt, as before ; but not with the ſtar , which would be elcva- 
ted tome one degree. 

Sa GR. Then you do not think that the ſight would fall upon 
that. point of the Starry Sphere , that anſwererh to the dire&ion 
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S1My. No: Forthe point would be changed, and would be 
beneath the ſtar firſt obſerved. 

SaGr. Youare 1n the right. Now like as that which in this 
cxample an{wereth to the elevation of the Top-Callant-Top, is 
not the ſtar , but the point of the Firmament that lyeth in a right 
line with the eye, and the ſaid top of the Maſt, ſo in the caſe 
exemplified , that which in the Firmament anſwers to the Pole 
of the Eatth, 1s not a ſtar, or other fixed thing in the Firma- 
ment 3 but is that point in which the Axis of the Earth continu- 
cd ſtreight out, till it cometh thither doth determine , which point 
is not fixed, but obeyeth the mutations that the Pole of the 
Earth doth make. And therefore Tycho, or who ever elſe that 
did alledg this obzeQion , ought to have ſaid that upon that 
{ame motion'of the Earth, were it true, one might obſerve ſome 
difference in the clevation and depreſſion (not of the Pole, but) 
of ſome fixed ſtar toward that part which anſwereth to our Pole. 

$1myv. I already very well underſtand the miſtake by them 
committed ; but yet therefore (which to me ſeems very great) of 
che argiument brought'on the contrary is not leflened , ſuppo- 
ſing relation to be had to the variation of the ſtars, and' nor of 
the Pole ; for if the moving of the Ship but 60. miles, make a 
fixed ſtar riſe to me one degree , ſhall I nor find alike. yea and 
very 76 aug mutation, if the Ship (hould ſail towards the 
ſaid ſtar for ſo much ſpace as is the Diameter of the Grand 
Oib , which you affirm to be double the diſtance thar is between 
the Earth and Sun? | 

'SaGn Herein Simplicius , there is another fallacy , which, 
truth 1s, you underſtand , but donot upon the ſudden think of 
the ſane , but I will try to bring it co your remembrance : Tell 
me therefore ; if when after you have dire&ted the Quadrant to 
a fixed ſtar, and found ». g. its elevation to be 4o. degrees, 
you ſhould without ſtirring from the place , incline the fide of 
the Quadrant , ſo as that the ſtar might remain elevated above 
that direGion , would you thereupon ſay that the ſtar had acqui- 
red greater elevation ? 

Simpy. Certainly no : For the mutation was made 1n the In- 
ſtrument and not in the Obſerver , that did change place, mo- 
ving towards the ſame. 

$a G8. Burif you ſail or walk along the ſurface of the Terre- 
ſtrial Globe , will you ſay that there is no alteration made in the 
laid Quadrant , but that the ſame elevation is ſtill retained in re- 
ipe& of the Heavens, ſo longas you your (elf do not incline it, 
but let it ſtand atats firſt conſtitution ? 

SiMe. Give me leave to think of it. I would ſay without 
more ado, that it would not retain the ſame, in regard the pro- 
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refle I make is not in plano , but about the circumference of the 
Terreſtrial Globe , which at every ſtep changeth inclination in 
reſpe& to Heaven , and conſequently maketh the ſame change 
in the Inſtrument which is ereed upon the lame. 


SaGr. Youſay very well: And you know withal , that by 
how much the bigger that circle ſhall be upon which you move, 
ſo many more miles you are to walk, ro make the ſaid ſtar tg 
riſe that ſame degree higher ; and that fioally if the motion to. 
wards the ſtar ſhould bein a right line , you ought to move yer 
farther , than if it were about the circumference of never {6 
great a circle ? 

Satv. True : Forin ſhort the circumference of an infinite 
circle, and a right line are the {ame thing. 

SAGR. But this I do not underſtand, nor as I believe, doth 
Simplicius apprehend the ſame; and it muſt needs be concealed 


from us urder ſome miſtery , for we know that Salviatus never 


{peaks at random , nor propoſeth any Paradox, which doth not 
break forth into ſome conceit, not trivial in the leaſt. Therefore 
in due time and place I will put you in mind to demonſtrate this, 
that the right line is the ſame with the circumference of an inhi- 
nite circle , but at preſent I am unwilling that we ſhould inter- 
rupt the diſcourle in hand. Returning then to the caſe, I pro- 
pole to the conſideration of Simplicius , how the acceſſion and 
receſlion that the Earth makes from the ſaid fixed ſtar which is 
neer the Pole can be made as it were by a right line , for {uchis 
the Diameter of the Grand Orb, {ſo that the attempting to re- 
gulate the elevation and depreſſion of the Polar ſtar by the mo- 
tion along the ſaid Diameter , as it ic were by the motion about 
the little circle of the Earth , is a great argument of bur little 
judgment. 

S1mMe. But we continue ſtill unſatisfied , in regard that the 
laid ſmall mutation that ſhould be therein , would not be dilcer- 
ned; andif this be «ll , then muſt the annual motion about 
the Grand Orb aſcribed to the Earth, be null alſo. 

'SaGcr. Here now I give Salviatus leaveto go on, whoasl 
believe will not overpaſſe the elevation and depreſſion of the 
Polar ſtar or any other of thoſe that are fixed as null , although 
not diſcovered by any one, and affirmed by Copernicss himſelf 


to be, I will not ſay zull, but unobſervable by reaſon of its 
minuity. 


S AL v- I have already ſaid above, that I db not think that 
any one did ever ſet himſelf to obſerve, whether in different times 
of the year there is ay mutation to be ſeen in the fixed ſtars, that 
may have a dependance on the annual motion of the Earth, and 
added withal, that I doubted leaſt haply ſome might never have 

under- 
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underſtood what thoſe mutations are , and amongſt what ſtars 
they ſhould be diſcerned ; therefore.it would be neceſſary that 
we in the next place narrowly examine this particular. My ba- 
ring onely found written in general-terms that the annual moti- 
on of the Earth about the Grand Orb z ought not; to be admit- 
ted , becauſe it 1s not probable but that by means of the ſame 
there would be diſcoverd ſome apparent mutation-in the fixed 
ſtars,and not hearing ſay what thole apparent mutations ought to 
be i particular, and in what ſtars, maketh me very. reaſonably, 
to infer that they who rely upon that general poſition , have not 
underſtood , no nor poſſibly endeavoured to winderſtand ,, how 
the buſinetle of thele mutations goeth , nor what things thoſe 
are which they ſay ought to be ſeen; And to this judgment Lat 
the rather induced , knowing that the annual motion aſcribed 
by Copernicus to the Earth; if it ſhould appear fenfible inthe 
Starry Sphere , 1s not to make apparent mutations. equal jn,.re- 
ſpe& to all the ſtars, but thoſe appearances ought to be made 
in ſome greater » 1n others leſſer, andin others yet leſſer; and 
laſtly, in others abloJutely nothing; at. all , by reaſon of- the 
vaſt magnirude that the circle of this annual motion is ſuppoſed 


to.be of. As for the mutations that ſhould b ſeen, they are of 


two kinds, one is the ſaid ſtars changing apparent magnitude, 
and the other their variation of altitudes 1n the Meridian. Upan 
which neceſſarily followeth the mutation of rifings and ſettings, 
and of their diftances from the Zenith, &*c. | 7 
Sacr. Methinks 1 fee preparing for me fuch a skean of theſe 
revolutions, that I wiſh it may never be my task to Uiſ-intangle 
them , for to confeſſe my infirmity;to Salviatns, I have ſome- 
times thought thereon, but could' never find the * Lay-band of 
It, and1ipeak not ſo much of this which pertains ro the fixed 
ſtars , as of another more terrible labour which you bring to. my 
remembrance by maintaining theſe Meridian Altitudes , Ortive 
Latitudes and diſtances from the Vertex, &»c. And that which 
puzzleth my brains, arifeth from what 1 4am now about to tell 
you. Copernicus ſuppoleth the Starry Sphere immoveable, and 
the Sun in the centre-thereof immoveable alſo. Therefore eve- 
ry mutation which ſeemeth unto us to be made in the Sun or in 
the fixed ſtars, muſt of neceſſity befall the Earth and be. ous. 
But the Sun riſeth and declineth in our Meridian by a very great 
arch of almoſt 47. degrees , and by arches yet greater and 
preatet, variethits Ortive and Occidual Laticudes in the oblique 
Horizons. Now how can-the Earth ever incline andelevate fo 
notably to the Sun, and nothing at all to the fixed ftars , or {0 
little, that it is not ro be perceived ? This is that knot which 
could neyer get thocow my © Loom-Combe 3 and if you ſhall 
gatic 
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untie it > I ſhall hold you for more than an Alexander, 

S'x 1 v. Thele are ſcruples worthy of the ingenuity of Sage. 
dus:, and this doubt is ſointricate , that even ho himſelf 
almoft' deſpaired of being able to explain the lame , fo as to 
render it intellipible, which we ſee as well by his own confeſſion 
of *its'obſ{curity-,- as alſo by his, at two ſeveral times, taking twy 
different wayes to make it-out. And, I ingenuouſly confefle that 
I underſtood'not] his explanation, till ſuch time as another me. 
thod/more plairy ad maniteſt, had rendred it intelligible ;, ang 
yet neither was that done without a long and laborious applica» 
tiorn' of my thoughts to the lame. 

Sim ry. Ariftotle ſaw the ſame {cruple , and makes uſe there. 
of to oppoſe certain of the Ancients, who held that the Earth 
way a Planet; againſt whom he argueth , that if it were ſo, it 
would'follow that it alſo, as the reſt of the Planets , ſhould haye a 
plurality of motions, from whence would follow theſe variati 
ons'in the riſfings and ſettings of the fixed ſtars , and likewiſe in 
the Meridian Altitudes: And in regard that he propoundeth the 
difficulty , and doth not anſwerit , it muſt needs be, if not im- 
poſlible , at leaſt very difficult to be reſolved. 

 '$xr'v. The ſtrefſe and ſtrengrh of the knot rendereth the 
ſolation thereof wore commendable and admirable ; but I do 
not;promiſe yoir the ſame at this time , and pray you to diſpenſ: 
with'me therein tifl too morrow , and for the preſent we will go 
conſidering and explaining thoſe mutations and differences that 
by means of the annual motion ought to be diſcerned in the fix- 
ed ftats, like as even now we ſaid , for the explication whereof 
ceftain preparatory points offer themſelves , which may facili 
cate che anſwer to the grand obje&ion. Now reafſuming the 
two motions aſcribed to the Earth (two 1 fay , for the third is 
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no motion, as inits place I will declare) that is the annual and 
diarnal , the firſt is to be underſtood to be made by the centre of 
the Earth iti of about the tircumference of the grand Orb , that 
is-of a very great circle deſcribed in the plain of the fixed and 
immutable Ecliptick ; the other, namely the diurnal, is made 


by the Globe of the Earth in it ſeif about its own centre, and 


own Axis, not ere&, but inclined to the Plane of the Ecliptick, 
with the inclination of 23. degrees and an half, or thereabouts, 
the which inclination is maintained all the year about, and that 
which ought eſpecially to be obſerved , is alwayes ſituate t9- 
wards the ſame point of Heaven : in ſo much that the Axis of the 
diurnal motion doth alwayes remain parallel to it ſelf ; ſo that 
if we imagine that ſame Axis to be continued our until it reach 
the: fixed ſtars, whilſt the centre of the Earth is encircling the 


chang +6 "1k Hole Ecliptick in a year 3 the (aid Axis deſcriberh the pl 
grand Orb, Gon . 
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ics of an oblique Cylinder , which. hath for one of. its baſes 
he ſaid annual circle , and for the other a like circle 1magina- 
ily detcribed by its extremity , or, (if you will) Pole, amongſt 
the fixed ſtars. And this ſame cylinder is oblique to the Plane of 
the Ecliptick , according to the inclination of the Axis that de- 
ſcribeth it, which we have faid ro be 23 degrees and an half, 
the which continuing perpetually the ſame (ſave onely, that in 
many thouſands of years it maketh ſome very ſmall mutation, 
which norbing importeth in our preſent bufinefſe) cauſeth that gz, ,,, Gals 
the Terreſtrial Globe doth never more incline or elevate , but Zarth never incli- 
gill conſcrveth the ſame ſtate without mutation. From whence I 9 0s 
enſueth , that as ro what pertaineth to the mutations to be ob- FRI 
ſerved in the fixed ſtars dependant on the ſole annual motion, 
the ſame ſhall happen to any point whatſoever of the. Earths 
ſurface, as befalleth unto the centre of the Earth it ſelf ; - and 
therefore in the preſent explanations we will make uſe of the 
centre , as if it were any whatſoever. point of the ſuperficies. 
And for a more facile underſtanding of the whole, let us deſign The fxed fars 
the ſame in lincal figures : And firſt of all let us deſcribe in the ror the - 
Plane of the Ecliptick the circle ANB.O [| in Fig. 7.] and let vs oy defbenc, 
us underſtand the points AandB, to be the extreams towards prog yaw bulb 
the North and South ; thar is, the beginning of | or entrance into] ,,, p/n gem 
Cancer or Capricors , and let us prolong the Diameter A B , in« recede. 
determinately by D and C towards the Starry Sphere. I ſay, 
now in the firſt place, that none of the fixed ſtars placed in the | 
Ecliptick , ſhall ever vary elevation, by reaſon of any whatſo« | 
ever mutation made by the Earth along the faid Plane of the 
Ecliptick , but ſhall alwayes appear in the ſame fuperficies , al- 
though the Earth ſhall approach and recede as great a fpace as is 
that of the diameter of the Grand Orb , as may 'plainly be 
ſeen in the ſaid figure. For whether the Earth be in the point 
Aorin B, the ſtar C alwayes appeareth in the ſame line A B C3 
although the diſtance B C , be lefſe than A C, by. the whole 
| MW diametet A B. The moſt therefore that can be diſcovered. in the 
Wir C, and in any other placed in the Ecliptick, is the aug 
| WH mented or diminiſhed apparent magnitude , by reaſon'of the ap- 
\ MW proximation or receſſion of the Earth. | 
| SaGs. Stay a while I pray you, for 1 meet witha certain 
| WW (cruple;}- which much troubleth-me , and it is this : That the ſtar 
C may be ſeen by the ſame line AB C ,. as wel when. the Earth 
Ein A, as when itisin B, I underſtand very well, asalfo fur 
thermore: I apprehend that the ſame would. happen in all the _ - 
points of the line A B , ſo long as the Earth ſhould paſſe from A op_ 
to B by the {aid line ; but it paſſing thither, as is to be ſuppoſed, morion rakes from 
by the arch AN B, it is manifeſt that when it ſhall be in the *_ fd For 
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point N, andin any other except thoſe two Aand B , the (iq 
ſtar ſhall no longer be obſerved in the line A BZ butin other, 
So that, if the appearing under ſeveral lines ought to cayſ, 
apparent mutations, ſome difference muſt needs appear jy 
this caſe, Nay more, I will {peak 1t with that Philoſophica] 
freedom , which ought to be allowed amongſt Philoſophig, 
friends , methinks that you , contradicting your felt, deny thy 
now , which but even now to our admiration, you proved to he 
really true » and confiderable; I mean that which happeneth i 
the Planets , and particularly in the three ſuperiour ones, that 
being conſtantly in the Ecliprtick , or very near unto it , do nat 
onely ſhew themſelves one while near unto us , and another 
while remote , but fo deformed in their zegular motions, that 
they (cem {ometimes immoveable , and ſometimes many de- 
grees retrograde z and all upon no other occalion than the an- 
nual motion of the Earth. ' 

Saty. Though by a thouſand accidents I have been hereto. 
fore aſſured of the wittinefſe of Sagredys , yetI had a defireby 
this one experiment more to aſcertain me of what I may expe 
from his ingenuity , and. all this for my own intereſt , for in caſe 
my Propofitions ſtand but proof againſt the hammer and fur. 
nace of his judgment ,. L ſhall be confident that they will abide 
the * reſt of all Touch-ftones. I ſay therefore that 1 had pu: 
poſcly difſembled this obzeQion , but yet not with any intentto 
deceive. you., and to put-any falſhood upon you , as it might 
have happenedif the obje&ion by me diſguiſed , and by.youo- 
ver-lookt; 'had been the ſame in effe& as it ſeemed to be in ap- 
pearance , that is, really valid and concluſive ; but it is not ſo; 
nay I rather {uſpe& that to try me, you make as if you did not 
tee its nullity. But I will herein be too hard for you , and force 
from your tongue, that which you would ſo artificially conceal; 
ahd therefore tell me ,. what that thing ſhould be ,- whereby you 
come to'know the ſtation and retrogradation of the Planets, 
which is derived fromthe annual motion , aud which is ſogreat, 
that atleaſt ſome foot-ſteps of (ach an effe& ought to appear in 
the ſtars ofthe Ecliptick ? | | 

SaGR This demand of yours contaigeth two queſtions, to 
which it 13: neceſſary : that I make reply ; the firſt relates to the 
1mputation which you :lay upon me of a Diſſembler ; the other 
concerneththat which! may appear in the ſtars, vc. As to the 
firſt, 1 will. fay with your permiflion , that it is not-true:, thatl 
have difſembled my knowing the nullity of that obje&ion3 and 
to aſſure yiou, of the ſame , I now tell you that 1 very well under- 
ſtand the nullity thereof. 


SAL Vs But yet:L:do not underſtand how it can be, oe ts 
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(pake not friendly , when you ſaid you did not know that Tame 
fallacy which you now confteſle that you know very well. 

Sacr- The very confeſſion of knowing it may aſſure you 
thar I did not diſſemble , when I ſaid that I did not underſtand it; 
for if 1 had had a mind, and would difſemble, who could hin- 
der me from continuing in the ſame ſimulation , and denying ſtill 
that I underſtand the fallacy ? I ſay therefore that I underſtood 
not the ſame, at that time , but that I do now at this preſent ap- 
prchend it, for that you have prompted my intelle&, firſt by 
telling me relolutely that it is z#ll, and then by beginning to 
queſtion me {o at large what thing that might be , whereby I 


might come to know the ſtation and retrogradation of the Pla- 


nets 3 and bccaule this 15 known by comparing them with the fix- 
ed ſtars, in relation to which, they are ſeen to vary their mo- 
trons, one while towards the Weſt , and another towards the 
Eaſt, and {ometimes to abide immoveable ; and becauſe there 
is not any thing above the Starry Sphere, immenſely more remote 
trom us, and vilible unto us , wherewith we may compare our 
fixed ſtars, therefore we cannot diſcover in the fixed ſtars any 
foot-ſteps of what appeareth to us in the Planets. This I believe 
is the ſubſtance of that which you would force from me. 
SarLyv. Itislo, with the addition moreover of your admi- 
rable ingenuicy 3 and if with half a word I did open your eyes, 
you by the like have remembred me that it is not altogether im- 
poſlible , bur that ſometime or other ſomething obſervable may 
be found amongſt the fixed ſtars , by which it may be gathered 
wherein the annual converſion reſides , [o as that they alſo no 
lef{e than the Planets and Sun it {elf , may appear in judgment to 
bear witneſle of chat motion, in favour of the Earth ; for I do not 
think that the ſtas are ſpread in a ſpherical ſuperficies equally re- 
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mote from a common centre, but hold, that their diſtances from \ 


as are {o varions, that ſome of them may be twice and thrice as, 


remote as others ; ſo that if with the Teleſcope one ſhould ab- 
ſerve a very ſmall ſtar neer to one of the bigger, and which 
therefore was very excceding high , it might happen , that ſome 
ſenſible mutation might fall our between them', correſpondent 
tothat of the {uperiour Planets. And ſo much ſhall ſerve to have 
ſpoken at this time touching the ſtars placed in- the Ecliptick. 
Letus now come to the fixed ſtars , placed out of the Echptick; 
and let us ſuppoſe a great circle ere& upon | 2. e: at right angles 
to] the Plane of the * ſame; and let ir, for example , be #cir- 
cle that in the Starry Sphere anſwers to the Solſtitial Colure, 
and let tis mark it CE H [7 Fig. $-] which ſhall happen' to be 
withal a Meridian, and in it we will take a ſtar without the Eclip- 
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. tnidſt, and at. right angles by FG, the centre of the circumlcri- 
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on upon the Earths motion 3 for from the Earth in A it ſhall be 
ſeen according tothe ray AE, with the elevation of the angle 
EAC; but from the Earth placed in B, it ſhall be ſeen ac- 
cording to the ray BE , with the elevation of the angle E BC, 
bigger than the other EAC, that bciag cxtern, ard this jn- 
rern and oppoſite in the triangle E AB, the diſtance therefore 
of the ſtar E from the Ecliptick , ſhall appear changed ; and 
likewiſe its altitude in the Meridian ſhall become greater in the 
poſition B, than in the place A, according as the angle E B C 
exceeds the angle E A C , which excefle is the quantity of the 
angle AEB : For in the triangle EAB, the fide A B being 
continued to C, the exteriour angle E B C (as being equal to 
the two interiour and oppolite E and A) exceedeth the taid an- 
gle A, by the quantity of the angle EF. Andif we ſhouldtake 
another ſtar in the ſame Meridian , more ren:ote from the Ecli- 
ptick , as for inſtance the ſtar H , the diverlicy in ir ſhall be 

reater by being obſerved from the two ſtations A and B , accor- 
Jing as the angle A HB is greater than the other E 3 which an- 

le ſhall encreaſe contivually according as the obſerved ſtar ſhall 
be farther and farther from the Ecliptick , till that at laſt the 
greateſt mutation will appear in that ſtar that ſhould be placed in 
the very Pole of the Ecliptick. As for a full underſtanding there- 
of we thus demonſtrate. Suppoſe the diameter of the Grand 
Orb to be A B , whoſe centre | inthe ſame Figure] isG, and 
let it be ſuppoſed to be continued our as far as the Starry Sphere 
in the points D and C, and from the centre G let there be erected 
the Axis of the Ecliptick G F , prolonged till it arrive at the ſaid 
Sphere, in whicha Meridian D F C is fuppoled to be deſcribed, 
that ſhall be perpendicular to the Plane of rhe Ecliptick ; and 
in the arch F C any points Hand E, are imagined to be taken, 
as places of fixed ſtars : Let the lines FA, FB, AH, HG, 
HB, AE, GE, BE, be conjoyned. And let the angle of dit- 
ference, or, if you will, the Parallax of the ſtar placed in the 
PoleF, beAFB, and let that of the ſtar placed in H, bethe 
angle AHB, and let that of the ſtar in E , be the angle 
A E B.. I ſay, that the angle of difference of the Polar ſtar F, is 
the greateſt , and that of the reſt , thole that are nearer to the 
greateſt are bigger than the more remote ; that 1s to iay, that the 
angle F is bigger than the angle H, and this bigger than the angle 
E. Now about the triangle F A B, let us ſuppoſe a circle to be de- 
ſcribed. And becauſe the angle F is acute, (by reaſon that its bale 
AB.is leſſe than. the diameter DC, of the ſemicircle D F Cit ſhall 
be placed in the greater portion of the circumſcribed circle cut 
by the baſe AB. And becauſe the ſaid A B is divided in the 
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bed circle ſhall be in the line F G, which let be the point I 3 and 
becauſe that of ſuch lines as are drawn from the point G, which 
is not the centre, unto the circumference of the circumſcribed 
circle, the biggeſt is that which paſſeth by the centre, GF ſhall 
be bigger than any other that is drawn from the point G, to the 
circumference of the ſaid circle; and therefore that circumfe- 
rence will cut the line G H (which is equal to the line G F) and 
cutting G H, it will allo cut A H. Let it cut it in L, and con- 
joynthe line L B. Theſe two angles, therefore, A F Band ALB 
ſhall be equal, as being in the {ame portion of the circle cir- 
cumſcribed. But A L B external, is bigger than the internal H ; 
therefore the angle F 15 bigger than the angle H. And by the 
ſame method we might demonſtrate the angle H to be bigger 
than the angle E, becauſe that of the circle deſcribed about the 
criangle A H B, the centre isin the perpendicular G F, to which 
the line G H is nearer than the line G E, and therefore the cir- 
cumference of it cutteth G E, and alſo A E, whereupon the pro- 
poſition is manifeſt. We will conclude from hence, that the dit- 
terence of appearance, (which with the proper term of art, we 
might call the Parallax of the tixed ſtars) is greater, or leſle, ac- 
cording as the Stars obſerved are more or lefſe adjacent to the 
Pole of the Ecliptick, ſo that, in concluſion of thoſe Stars that 
are in the Ecliptick ic (elf, the (aid diverſity 1s reduced to nothing, 
In the next place, as to the Earths acceſſion by that motion to, 
or receſſion from the Stars, it appeareth to, and recedeth from 
thoſe that are in the Ecliptick; the quantity of the whole dianic- 
ter of the grand Orb, as we did fee even now , but that acceſſion 
or receſſion to, or from the ſtars about the Pole of the Ecliptick, 
is almoſt nothing ; andin going to and from others, «this diffe- 
rence groweth greater, according as they are neerer to the Eclip- 
tick. We may, in the third place, know, that the ſaid difference 
of Aſpe& groweth greater or leſſer, according as the Star obler- 
ved ſhall be neercr to us, or farther from us. For if we draw as 
nother Meridian, lefſe diſtant from the Eagth; as for example, 
this D F1 [| in Fig. 7.] a Star placed inF, and teen by the ſame 
ray A FE, the Earrh being 10 A, would, in calc it ſhould be ob- 
terved from the Earth in B, appear according to the ray B F, and 
would make the angle of difference , namely , BF A , bigger 
than the former A E B, being the exreriour angle of the triag- 

gleBFE. S195] STE 
S4Gr. With great delight., and alſo benefit have I heard 
your diſcourſe ; and that 1 may be certain, whether I have right- 
ly underſtood the ſame, I ſhallgive you the ſumme.of the Con- 
cluſions in a few words. As Itake.it, yowhave .cxplained to us 
the different appearances, that'by means ofthe Earths annual mo- 
X tion; 
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tion, may be by us obſerved in the fixcd ſtars to be of twy 
kinds: The one is, that of their apparent magmtudes varied, ac. 
cording as we, tranſported by the Earth, approach or recede 
from the ſame : The other (which hkewiſe dependeth on the 
ſame acceſſion and rcecfſion) their appearing unto us 1n the 
ſame Meridian, one while more elevated, and another while leffe, 
Moreover, you tell us (and I underſtand it very well) that the 
one and other of theſe mutations are not made alike in all the 
ſtars, but in ſome greater, and in others leffer, and in others not 
at all. The acceſſion and receflion whereby the ſame ſtar ought 
to appear, one While bigger, and another while lefler, is inlenſi- 
ble, andalmoſt nothing in the ſtars neer unto the pole of the E. 
cliptick, but is greateſt in the ſtars placed in the Ecliprick it ſelf 
and indifferent wn the intermediate : the contrary happens ia the 
other difference, that is, the elevation or depreſſion of the ſtars 
placed in the Ecliptick is nothing at all, greatcſt in thoſe necreſt 
to the Pole of the {aid Ecliptick, and indiftcrent in the interme- 
diate. Beſides, both theſe differences are mote {enfible in the 
Stars neereſt to us, in the more remote lefle {enfible, and in 
thoſe that are very far diſtant wholly diſappear. This 1s, as to 
what concerns my felt ; it remaineth now, as 1 conceive, that 
ſomething be ſaid for the fſatisfaGion of Simplicins, who, as] 
believe, will not eaſily be made to over-paſſe thole differences, 
as inſenſible that are derived from a motion of the Farth fo vaſt, 
and from a mutation that tranſports the Eajth into places twice 
as far diſtant from us as the Sun. 

S1 mv. Truth is, to'ſpeak freely, I am very loth to confefle, that 
the diſtance of the fixed Stars ought to be tuch, that in them the 
fore-mentioned differences ſhould be wholly imperceptible. 

Sar v. Do notthrow your {elf into ablolute deſpair, Simpli- 
cius , for there may perhaps yet ſome qualification be found for 
your difficulties. And firſt, that the apparent magnitude of the 
ſtars 1s not {een to make any ſenfible alteration , ought.not to be 
judged by you a thing improbable, in regard you ſee the guelles 
of men in this particular to be lo grofſely erroneous, eſpecially in 
looking upon. ſplendid obje&ts ; and you your (elf beholding 
v.g. a lighted Torch at the diſtance of 200 paces , if itap- 
proach nearer to you 3. or 4-.yards, do you think that it will 
ſhew any whit encreaſed in magnitude ? I for my .part ſhould 
not perceive 1t certainly , although it ſhould approach 20. or 
30- yards nearer 3 nay it hath ſomerimes happened that in feeing 
{uch a-light at that diſtance I know not how to reſolve whether 
it came towards me,” or retreated from me i, when as it did 1n 
reality\approach nearer to me.' But what need I ſpeak of this? 
It the feif fame 'acceſfion : and receſlion (I ſpeak of a diſtance 
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twice as great 43 that from the Sun to.us) in the ſtar of Saturn is 
almoſt totally imperceptible, and in Jupiter not very obſerva- 
ble , what ſhall we think of the fixed ſtars, which I believe you 
will nor ſcruple to place twice as far off as Saturn? In Mars, 
which for thar it 1s nearer to us 

Simy. Pray Sir, put your (elf to no farther trouble in this 
particular , for I already conceive that what hath been {ſpoken 
touching the unalrered apparent magnitude of the fixed ſtars may 
rery well come to paſſe , bur what ſhall we {ſay of the other dif- 
ficulty that proceeds from not perceiving any* variation in the 
mutation of aſpect ? 

Satrv. We will fay that which peradventure may fatizfie 
you allo in this particular. And to make-ſhort , would you not 
be ſatisfied if there ſhould be diſcovered in the ſtars face muta- 
tions that you think ought to be diſcovered , in cafe the annual 
motion belonged to the Earth ? | 

Sine. Iſhould ſo doubtlefl:, as to what concerns this par- 
ticular. | KITE 

Sai v. Icould wiſh you would ſay that in cafe ſuch a diffe- 
rence were diſcovered , nothing more*would remajn behind, that 
might render the mobility of the Earth queſtionable. Bur al- 
though yet that ſhould not ſenſibly appear , yeris not its mo- 
bility removed , nor its immobility neceſfarily*proved, it being 
poſſible, (as Copernicus affirmeth) that the immenſe diſtance of 
the Starry Sphere renderetlrſuch very {mall Phenomena unobfer- 
vable; the which as already hath been ſaid , may poflibly nor 
have been hicherto ſo muchas ſought for , or if fought for, yer 
nor ſpught for in fuch a way as they ought, ro wit, with that 
exafineſſ> which to ſo minute a punttuality would be neceffary; 
which exanefle is verydifficalt to obtatn,as well by reaſen of the 
defigiency of Aſtronomical Toftruments, ſubje&tro many altera- 
tions, as alſo through the fault of thoſe thar _—_— them with'leſs 
diligence then. is requilite. 'A RO TR t how litcfe ce. 
dix 15 to be given to thoſe obſervations maybe deduced from the 
differences which we find amongſt Aſtronomers in affigntng the 
places, I will not ſay, of the new Stars or Comets; but of the fixed 
ſtars themſelves ,*even t6 the altitudes of the very Poles ,* in 
which, moſt an end, they, are found. to differ fron one andthier 
many minutes. And to G ak the truth', who can'in a Quadatir, 
or Sextant , that at moſt ſhall have its fide * 3. or 4. yards Jung, 
aſcertain hjmfe!f in the incidence of the perpendicular , or in the 
direction of theights, not to erre two or three minutes , which 
mats circumference ſhall not amount 'to the breadth of a grain of 
*Mylzt ? Beſidesthat, it 1s almoſt impgfljÞle, gots Inſtrumeat 
ſhould be mad+, ard kept with abſolute exatnefſe. Protomey 
mo | ſheweth 
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ſheweth his diſtruſt of a Spherical Inſtrument compoled by Ar. 
chimedes hiſmclf to rake the Suns ingreſiion into the Aqui- 
noctal. | | MLL | 

S1me. Butif the Inſtruments be ſo ſuſpitious , and the obſer. 
vations {o dubious , how can we ever come to any certainty of 
things, or free our ſelves from nuſtakes ? I have heard ſtrapge 
things of the Inſtruments of Tycho made with extraordinary coſt, 
and of his ſingular diligence 1n obſervations. 

Sarv. All this I grant you; but neither one nor other of 
theſe is ſufficient to aſcertain us in a buſineſſe of this importance. 
I defire that we may make uſe of Inſtruments greater by far, and 
by far cerrainer than thoſe of Tycho , made with a very ſmall 
charge ; the ({ides of which are of 4: 6. 20. 30. and go. miles, fo 
as that a degree is a mile broad, a minute prim. 5o *yards, a 
ſecond but little lefle than a yard, andin ſhort we may without 
a farthing expence procure them of what bigneſſe we pleaſe. I] 
being in a Countrey Seat of mine near to Florence, did plainly 
obſerve the Suns arrival at , and departure from the Summer 
Solftice , whilſt one Evening at the time of its going down it ap- 
peared upon Fo top of a Rock on the Mountains of Pietrapana 
about 60- miles from thence , leaving diſcovered of it a ſmal 
ſtreak-or filament towards the North , whole breadth was not 
the hundredth part of its Diameter z and the following Evening 
at the like ſetting , it ſhew'd ſuch another part of it , bur notably 
more {mall , a neceſſary argument , that it had begun to recede 
from the Tropick ; and the regreſlion of the Sun from the firſt to 
the ſecond obſervation , doth not import doubtleſle a ſecond mi- 
nute in the Eaſt. The obſervation made afterwards with an ex- 
quiſite Teleſcope, and that multiplyeth the Diſczs of the Sun 


more than a thouſand times , would prove cafie , and with all 


delightful. Now with ſuch an Inſtrument as this, I would have 


obſervations to be made in the fixed ſtars , making uſe of ſome 
of thoſe wherein the mutation ought to appear more conſpicu- 
ous .,. {uch as are (as hath already been declared) the more re- 
mote from the Ecliptick ,, amongſt which the Harp a very great 
ſtar, and near to the Pole of the Ecliptick, would be very pro- 
per in Countries far North , proceeding according to the man- 
ner that I ſhall ſhew by and by , but in the uſe of another ſtar 3 
and I have already fancied to my ſelf a place very well adapted 
for ſuch an obſervation. The place js an open Plane , upon 
which towards the North there riſeth a very eminent Mountain, 
in the apex or top whercof is built a little Chappel, ſituate Eaſt 
and Weſt, ſo as that the ridg of its Roof may interſc& at right 
angles, the meridian of ſome building ſtanding in the Plane. 1 
will place a beam parallel to the fajd ridg, or top of the Rook, 
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and diſtant from it a yard or thereabouts. This being placed Wo 


will ſeek in the Plain the place from whence one of the ſtars of 
Charlss Waine, in paſling by the Meridian , cometh to hide it 
{elf behind the beam to placed, or in cale the beam ſhould not 
be ſo big as to hide the ſtar, I will finde a ſtation where one 
may ſee the ſaid beam to cut the {aid ſtar into two equal parts ; 
an effe& that With an * exquiſite Teleſcope may be perfe&ly 
diſcerned. Andif in the place where the ſaid accident 1s diſcover- 
ed, there were ſome building , it will be the more commodious ; 
but if not , I will cauſe a Pole to be ſtuck” very faſt in the 
ground , with ſome ſtanding mark to dire& where to place the 
eye anew , when ever I have a mind to repcat the obſervation. 
The firſt of which obſervations I will make about the Summer 
Solſtice , to continue afterwards from Moneth to Moneth , or 
when I ſhall ſo pleaſe , to the other Solſtice'; with which obſer- 
vation one may diſcover the elevation and depreflion of the ſtar, 
though it be very ſmall. And if in that operation it ſhall hap- 
pen,rhat any mutation ſhall diſcover it {elf , what and how great 
benefit will it bring to Aſtronomy ? Seeing that thereby, beſides 
our being aſſured of the annual motion , we may come to know 
the grandure and diſtance of the ſame ſtar. : 

SAGR. I very well comprehend your whole proceedings; 
and the operation ſeems to me ſo cafie, and ſo commodions tor 
the purpoſe , that it may vety rationally be thought , that either 
Copernicus himſelf, or ſome other Aſtronomer had made trial 
of it. i | 

S a 1 v. BurTjudg the quite contrary , for it is not probable; 
that if any one had experimented it, he would not have men- 
tioned the event, whether it fell our in favour of this, or that 
opinion 3 beſides that , no man that I can find , either for this, 


or any other end, did ever go about to make ſuch an Obſecyati- 


on; which alſo withour an exa& Teleſcope could bur badly be 
effected. | 

S1np. I am fully ſatisfied with whiat you ſay. But ſeeing 
that it is a great while to night , if you deſire that I ſhall paſte 
the ſame quietly , ler it not be a trouble to you to explain unto 
us thoſe Problems , the declaration whereof you did even now 
requeſt might be deferred until too morrow. Bepleaſed to grant 
us your promiſed indulgence, and, laying afide all other diſcour- 
les, proceed to ſhew us, that the motions whith Copernicss aſligns 
tothe Earth being taken for granted, and ſuppofing the Sun 
and fixed ſtars immoveable,; there may follow the me ACCI- 
dents touching the elevations and depreſſions of the Sun , touch+ 
ivg the mutations of the Seaſons, and the inequality of dayes 
and nights, ec. in the ſelf ſame manner , juſt as they are with 
Yy fa- 
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facility apprehended in the Prolomaick, Syſteme. 

SAL v. I neither ought, nor can deny any thing that Sagredy 
ſhall requeſt : And the delay by me deſired was to no other end, 
ſave only that I might have time once again to methodize thoſe 
prefatory points; in, my fancy, that ſerve for a large and plain de. 
claration of the manner how the forenamed accidents follow, , 
well in the Copernican poſition, as in the Ptolomaich : nay, with 
much greater facility and ſimplicity in that than in this. Whence 
one may, manifeſtly conceive that Hypotheſis to be as eaſe to he 
effected by nature; as difficult to be apprehended by the under. 
ſtanding : yet nevertheleſſe, I hope by making ute of another 
kind of explanation, than that uſed by Copernicus;to render like. 
wilc,. the apprehending of it ſomewhat leifſe ob{cure. Which 
that, Lmay do,I will propole certain ſuppoſitions of themſelve; 
known:and manifeſt, and they ſhall be theſe that follow. ; 

Firſt, 4, ſuppoſe that the. Earth is a(pherical body » turning 
round;upon its own Axis and Poles, and that each point alligned 
in its ſuperficics, deſcribeth the circumference of a circle, great- 
er or 'leſ{er, according as the point, aſſigned ſhall be neerer or 
farther from the Poles : And that of thele circles the greateſt is 
that which is deſcribed by a-point equidiſtant from the laid Poles; 
and all theſe circles are parallel to-cach other ; and Parallels we 
will al een. 1 4 4 

Secondly, The Earth being of a Spherical Figure, and of an o- 
pacous ſubſtance, it is continually illuminated by the Sun, accor- 
ding to the half of its ſurface, the other half remaining obſcure, 
and the boundary that diſtinguiſheth the illuminated part from 
the dark. being a grand circle, we will call that circle the term: 
#ator of the light. 

Thirdly, If che Circle that is terminator of the light ſhould 
paſſe by zhe Poles of the Earth, ic would cut (being a grand 
and priggipal circle) all the parallels into equal parts ; but not 
pailing by the Poles, it would cut them all in parts unequal, ex- 
cept only the circle in the middle, which, as being a grand circle 
will be cut into equal parts. 

Fourthly, The Earth turning round upon its own Poles, the 
quantities of dayes and nights are termined by the arches of the 
Parallels, interſe&ed by the circle, that is, the terminator of the 
light, and the arch that is ſcituate in the illuminated Hemiſphere 
preſcribeth the length of the day, and the remainer is the quan- 
tity of the night. - | | 
| Theſe things -being preſuppoſed, for the more clear under- 
ſtanding of that which remaines to be ſaid, we will lay ut down 
in a Figure.. And; firſt, we will draw the circumference of a 
circle, that ſhall repreſent unto us that of the grand Orb af 
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pedin the plain of the EcJiptick, 4nd this we will divide ints 


four equal parts with the two diameters Capricorn Cancer, and 
Libra Aries, which) at the ſame time, ſhall repreſent anto us che 
four Cardinal points, that is, the two Solſtices , and the two E- 
quinoQials ; and in the centre of that circle we will place the 
Sun O, fixed and immoveable. 
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Let us next draw about the four points, Capricorn, Cancet; 
Libra and Aries, as centres, four equal circles, 'which repreſent 
unto us the Earth placed in them at four ſeveral times of the 
yeat. The which, with its centre, in the ſpace of a year, -paſſeth 
through the whole circumference; Capricorn, Aries, Cancer, Li- 
bra, moving from Eaſt to Weſt, that is, according to the order 
of the Signes. It is already manifeſt, that whilſt the Earth -18 in 
Capricorn, the Sun will appear in Cancer, and the Earth inoving 
along the arch Capricorn Aries, the Sun will ſeem to inove along 
the arch Cancer Libra, and in ſhort, 'will cun thorow the Zodiack 
according to the order of the Signes; in'the ſpace of a year 5 and 
by this firſt aſſumption, without all queſtion, full atisfaGion is 
piven for the Suns apparent annual motion winder the Ecliptick. 
Now, coming to the other, that is ; 'the divirnal notion 'of rhe 
Earth in itſelf, it is neceſſary to eſtabliſh its Poles and its Axis, 
the which muſt be underſtood not to be ere& perpendicularly 
upon the plain of the Eclipgick; that is; not to be parallel' to the 
Axis of the grand Orb, but declining from a right _— 23 de- 
grees and an half, or thereabouts, with its North Pole towards 
Yy 3 the 
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the Axijs.of the grand Orb, the Earths centre being in the Solſti. 
tial pojnt, of Capricorn. Suppoling therctore che Terreſtija] 
Globe to have its centre in the poiat Capricorn, we will deſcribe 
its Poles and Axis AB, inclined. upon the diameter Capricorg 
Cancer 2.3; degrees and an half, {0 that the angle A Capricor 
Cancer cometh to be the complement of, a,Quadrant or Radiug, 
that is, 66 degrees and an halt ; and this inclination muſt be ug. 
derſtood to be immutable, and we will {uppole the ſuperiour 
Pole A to be Boreal, or North, and the other Auſtral, or South, 
Now imagining the Earth to revolve in it {elf about the Axis A B 
in twenty four hours, from Weſt to Eaſt, there ſhall by all the 
points aſſigned in its ſuperficies, be circles deſcribed parallel to 
each other. We will draw,, in this firſt poſition of the Earth, 
the greateſt C D, and thole two diſtant from it gr. 2.3. and an 
half, E F. above, and G M beneath, and the other two extream 
ones IKand L M remote, by thoſe intervals from the Poles A 
and Bz*and as we have marked thele five, ſo we may imagine ins 
numerable others, parallel ro theſe, deſcribed by the innumera- 
ble points of the Terreſtrial ſurface. Next let us ſuppoſe the 
Earth, with the annual motion'pf its centre, to transferre it ſelf 
into the other places already maxked ; bur to paſſe thither in ſuch 
a manner; that its own Axis'AB ſhall not only not change incli- 
nation upon the plain of the Ecliptick, but ſhall alſo never vary 
direQion ; ſo that alwayes keeping parallel ro it (elf, it may 
continually tend towards the ſame part of the Univerle, or, if 
you will, of the Firmament , whereas, if we do but ſuppoſe it 
prolonged, it will, with its extream. termes, deſigne a Circle pa- 
ralle] andequalip the grand Orb, Libra Capricorn Aries Cancer, 
as the ſuperiour baſe of a,Cyliader deſcribed by it ſelf in the an- 
raak; motion abgyc the inferiour baſe, Libra Capricorn Aries 
Cagcex..,, And therefore this wmurability of inclination conti- 
nuwgs we:will defiga theſe other ghree figures about the centres 
Anes, , Gancer,;agg.Libra,, alike in every, thing to that firſt de- 
{cribed;about the.quatre Capricorn. Now we will confider the 
tft, figure, of the, Earth, in which, in regard the Axis. A B is de- 
clined from perpendicularity, upon the diameter Capricorn Can- 
CcEr;23 degrees and; an balf.. rowards the Sun O, and the arch Al 
being, alſq 2 3;dygaecs and an half, the.jllumination of the Sun 
will:;lluſtrate; the;Hemuſphere of, the Terreſtrial Globe expoſed 
towayds the.Sun (of which, in this place, half is to be ſeen) dir 
vided from the gbicuce ;part by the Tetminator. of the light 
I M, by; which he,parallel, C.D, as being a grand circle, ſhall 
come to bt divided into.cqual parts, but all the reſt into parts un” 
equal.;. being} thatithe, terminator of the light 1 M pafeth not 


by theis Poles AByand the parallel. L K, together with all the xeſt 


deſcribed 
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deſcribed within the ſame, and neerer to the pole A, ſhall wholly 
be included in the illuminated part z as on the contrary, the op- 

ofite ones towards the Pole B, contained within the paral- 
lel L M, ſhall remain in the dark. Moreover, the arch A I be- 
ing equal ro the arch F D, and the arch A F, common to them 
both, the two archesI K F and AFD ſhall be equal, and each 
2 quadrant or go degrees. | And becaule the whole arch I FM 
is a ſemicircle, the arch F M ſhall be a quadrant, and equal to 
the other FK I; and therefore the Sun O ſhall be in this Rate 
of the Earth vertical to one that ſtands in the point F. But by 
the revolution diurnal about the ſtanding Axis A B, all the points 
of the parallel E F paſle by the {ame point F : ard therefore in 
that ſame day the Sun, art noon, ſhall be vertical to all the inha- 
bitants of the Parallel EF,zand will ſeem to them to deſcribe in its 
apparent motion the circle which we call the Tropick of Cancer. 
But to the inhabitants of all the Parallels that are above the pa- 
rallel E F, towards the North pole A, the Sun declineth from 
theic Vertex or Zenith towards the South ; and on the contrary, 
to all the inhabitants of the Parallels that are beneath EF, to- 
wards the EquinoGial C D, and the South Pole B, the Meridian 
Sun is elevated beyond their Vertex towards the North Pole A. 
Next, it is viſible that of all the Parallels, only the greateſt C D 
is cut in equal parts by the Terminator of the light IM. But 
the reſt, that are beneath and above the ſaid grand circle, are all 
imterſe&ed in parts unequal : and of the ſuperiour ones, the fe- 
midiutnal arches, namely thoſe of the part of the Terreſtrial ſur- 
face, illuſtrated: by the- Sun, are bigger than the ſeminoRurnal 
ones that reniain in the dark : and the contrary befalls in the 
remainder, that are under the great one C D, towards the pole B, 
of which the {ſemidiurnal arches are leffer than the ſemino&urnal], 
Itis likewiſe apparently manifeſt; that the differences of the ſaid 
arches go augmenting, accotditig as the Parallels are neerer to 
the'Poles, till fuch rime as the parallel I K comes to be wholly in 
the-part luminated, and the inhabitants thereof have a day of 
twenty four hours long, without atty night; ' and on the contrary, 
the Parallel L M, rettiaining all in obſcurity , bath a night of 
twenty fotr hours, withont any diy. Come we. next to the 
third 'F 'gare of the Farth, placed with its centre ih the point 
Eancer, where the Sun ſcemeth to be iti the firſt point of Ca- 


pricorn. We have already ſeeti' very mahifeſtly, that by reaſon 


the Axis A'B doth not' change inclination; but continueth paral- 
& to it (elf, the aſpeR and ſituation of the Barth is the ſame to 
an hair With thar in the firſt Figure 3 ſave onely that that Hemi- 
lphere which in the firſt was Mluminated by the Sun , in this re- 
maineth obtcnebrated, and that'cometh to be luminous, which in 
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the firſt was tenebrous : whereupon that which happened before 


concerning the differences of dayes and nights, touching the 


dayes being greater or leſſer than the nights, now falls out quite 
contrary. And firſt, we ſee, that whereas in the firſt Figure the 
circle I K was wholly in the light, it is now wholly, in the dark; 
and the oppoſite arch L M is now wholly in the light, which 
was before wholly in the dark. Of the parallels berween the 
grand circle C D, and the Pole A, the ſemidiurnal arches are now 
leſſer than the ſeminoQurnal, which betore were the contrary. 
Of the others likewiſe towards the Pole B, the ſemidiurnal arch- 
cs are now bigger than the ſeminoCturnal, the contrary to what 
happened in the other poſition of the Earth. We now ſee the 
Sun made vertical to the inhabitants of the Tropick GN, and to 
be depreſſed towards the South, with thoſe of the Parallel E p, 
by all the arch E C G, that 1s, 47 degrees ; and in {umme, to haye 
paſſed from one to the other Tropick; traverſing the EquinoRial, 
elevating and declining in the Meridians the laid ſpace of 47 de- 
grees. Andall this mutation is derived not from the inclination 
or elevation of the Earth, but on the contrary, from its not in- 
clining or elevating at all 3 and in a word, by continuing always 
in the ſame poſition, in reſpe& of the Univerſe, onely with turn- 
ing about the Sun ſituate 1 the midſt of the ſaid plane, in which 
it moveth it {elf about circularly with its annual motion. * And 
here is to be noted an admirable accident, which is, that like as 
the Axis of the Earth conſerving the ſame direction towards the 
Univerſe, or we may ſay, towards the higheſt Sphere of the fixed 
ſtars, cauſeth the Sun to appear to elevate and incline {o preat a 
{pace, namely, for 4.7 degrees, and the fixed Stars to incline or e- 
levate nothing at all ; ſo, on the contrary; if the ſame Axis of 
the Earth ſhould maintain it ſelf continually 1a the ſame inclina- 
tion towards the Sun, ory if you will, towards the Axis of the 
Zodiack, no mutation would appear to be made in the Sun about 
its elevating or declining, whereupon the inhabitants of one and 
the ſame place would alwayes have one and the ſame difference 
of dayes and nights, and one and the ſame conſtitution of Sea- 
{ons, that is, ſome alwayes Winter , others alwayes Summer, 
others Spring, &c. but, on. the contrary, the alterations in the 
fixed Stars would appear very great, as touching their clevation, 
and inclination tg us, which would amount to the ſame 4.7 de- 
grees. For the underſtanding of which let us return to conſider 


| the poſition of the Earth, in its. firſt Figure, where- we ſee the 


Axis A B, with the ſuperiour Pole A, to incline towards the Sunz 
but in its third Figure, the ſame Axis having kept the ſame dire- 
ction towards the higheſt Sphere, by keeping parallel to it ſelf, 


inclines no longer towards the Sun with its ftperiour Pole A, but 
X on 
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on the contrary reclines from its former poſition gr. 47- and in- 
clineth towards the oppoſite part, {o that to-reſtore the ſame in- 
clination of the ſaid Pole A towards the Sun, it would' be requi- 
ſite by turning round the Terreſtrial Globe, according to the 
circumference A CBD, to tranſport it towards E thoſe ſame 
gr. 47. and for ſo many degrees, any whatſvever fixed ſtar ob- 
{erved in the Meridian, would appear to be elevated, or inelined. 
Let us come now to the explanation of that which remains, and 
let us conſider the Earth placed in the fourth Figure, 'that is, 
with its centre in the firſt point of Libra 3 upon which the Sun 
will appear in the beginning of Aries. And becauſe the Axis of 
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the Earth, which in the firſt Figure is ſuppoſed to be inclined up- 
on the diameter Capricorn Cancer, and therefore to be it that 
lame plane, which cutting the plane of the grand Orb, accor- 
ding to the line Capricorn Canccr, was ere&ed perpendicularly 
upon the ſame; tranſpoſed into the fourth Figure, and maintai- 
ned, as hath alwayes been ſaid, parallel to it ſelf, it ſhall come 
to be in a plane in like manner creed to the ſuperficies of 
the Grand Ocbe, and parallel to the plane , which at righc 
angles cuts the ſame ſuperficies, according to the diameter Ca« 
pricorn Cancer. And therefore the line which goeth from 
the centre of the Sunne to the centre of the Earth, that is, 
O Libra , ſhall be perpendicular to the Axis B A : but the 
lame line which gocth from the centre of the Sunne to the 
tentre of the Earth, is alſo alwayes perpendicular to = 

circle 
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circte that is the Terminator of the light. 3 therefore this ſame 
circle ſhall paſſe by the Poles'A B in the fourth. figure , and 
in its plainthe Axis A B ſhall fall , but the greateſt cucle palling 
by che.Poles of the Parallels, divideth them all in equal parts; 
therefore'the arches IK, EF, CD, GN, LM ſhall be all 
ſemicircles, and the illumin'd Hemiſphere: ſhall be 'this which 
looketh rowards us , and the Sun , and the Terminator of the 
light ſhall be one and the ſame circle A CBD. and the Earth 
being in this place ſhall make it Equinocil to all its Inhabitants, 
And the fame happeneth in the {econd; figure , where the Earth 
having itsjlluminated Hemiſphere towards the Sun , ſheweth ns 
the other that is obſcure, with its nocturnal arches , which in 
like manner are all ſemicircles, and conlequently, here allo it 
maketh the EquinoGiial. And laſtly in regard that the line pro- 
duced from the centre of the Sun to the centre of the Earth, is 
perpendicular to the Axis AB, to which the greateſt circle of 
the parallels C D , is likewiſe ere, the laid line O L1bra ſhall 
paſle of neceſſity by the ſame Plain of the parallel CD, cutting 
its circumference in the midſt at the diurnal arch CD ; and 
therefore the Snn ſhall be vertical ro any one that ſhall ſand 
where-that interſeQion is made 3 but all the Inhabitants of that 
Parallel ſhall paſſe the ſame , as being carried about by the 
Earths: diurnal converfion ; therefore all theſ. upon that day 
ſhall have the Meridian Sun in their vertex. And the Sun at the 
ſame time to all the Inhabitants of the Earth ſhall ſeem to de- 
ſcribe the Grand Parallel called the EquinoGial. Furthermore, 
foraſmuch as the Earth being in both the Solſticial points of the 
Polar circles IK and LM, the one is wholly in the light , and 
the other wholly in the dark 3 but when the Earth is in the Equi- 
noGial points , the halves of thoſe ſame polar circles are in the 
light, the remainder of them being in the dark; it ſhould not 
be hard to underſtand , how that the Earth «. gr. from Cancer 
(where the parallel I K is wholly in the dark) to Leo,one part of 
the parallel cowards the point I,beginneth to enter into the light, 
and that the Terminator of the light IM beginneth to retreat to- 
wards the Pole AB,interſeGing the ciccle ACBD nolonger in IM, 
but in two other points falling between the terms I A and MB,of 
the arches IA and M B ; whereupon the Inhabitants of the circle 
bcgin ro enyoy the light , and the other Inhabitants of the circle 
L M to partake of night. And thus you ſee that by two ſimple 
motions made 1n times proportionate to their bignefſes, and not 
contrary to one another, but performed , as all others that be- 
long to moveable mundane bodies, from Weſt to Eaſt aſligned 
to the Terreſtrial Globe , adequate reaſons are rendred ot all 
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which-to the ſtability of the Earth ir is neceſſary (forſaking that 
Symetry which is obſerved to be between the velocities and mag- 
nitudes of moveables) to aſcribe to a Sphere , vaſt above all 
others ,- an unconceiveable celerity , whilſt the other lefler 
Spheres move extream ſlowly ; and which is more, to make that 
motion contrary to' all their motions; aud, yet again to adde to 
the improbability , to make that ſuperiour Sphere forcibly ro 
tranſport all the inferionr ones along with it contrary to their 
propet inchnation.' And here F refer it to your judgment to de- 
terminig which of the ewo ts the moſt probable. 

Sack Tome; as far as concerneth- ſenſe , there appeareth 


no {mall difference berwixt the fimplicity and facility of opera- 
ring effe&s by the means affigned in this new conſtitution , and 


the multiplicity , contuſion, and difficalty ;- that is found in the 
ancient and commonly received Hypotheſis. For if the Univerſe 
were difpgſed according to this multiplicity , it would be ne- 
ceſſary to renounce many Maximes in Philolophy comimonly re- 
ceived by Philoſophers , as for mſtance , That Nature doth 
not multiply things without neceſſity 3 and, That She makes uſe 
of the moſt facile and fimple means in producing her effe&s ; 
and, That She doth nothing in vain, and the like. I do confeſſe 
that I never heard any thing more admirable than this , nor can 1 
believe that Humane Underſtanding ever penetrated a more 
ſublime ſpeculation. I know not what Simplicizs may think 
of it. 20 

Sine. Theſe (if 1 may ſpeak my judgment freely) do ſeem 
to me {oine of thoſe Geometrrical-ſubtilties which Ariſtotle finds 
fault with in Plato , Avhen he accuſeth him that by his too 
much ſtudying of Geometry he forſook ſolid Philoſophy ; 'and I 
have known and heard'very great Peripatetick, Philoſophers to 
diſſwade their Scholars from the Study of the Mathemaricks , as 
thoſe that render the wit cavilous, and unable to philoſophate 
well ; anInfticute diametrically contrary to that of Plato, who 
admitted uoneto Philoſophy, unleſle he was firſt well entered in 
Geometry. ! - 

Sar v. I commend the policy of theſe your Peripateticks, in 
dehorting their Diſciples from the Study of Geometry , for that 
there is iv art more commedious for deteRing their fallacies; but 
(ce how they differ from the Mathematical Philoſophers , who 
muck more willingly converſe with thoſe that are well verſt in 
the commune Peripatetick Philoſophy , than with thoſe that are 
deſtitute of that knowledg ,, who for want thereof cannot di- 
ſtinguiſh between do&rine and doftrine. But paſſing by this , tell 
me I beſeech you , what are thoſe extrayagancies and thoſe too 


aft&ted fubrilties that make you think this Copernican Syſeme 
the lefle plauſible ? Z 2 'T IMP. 


eAxiomes com- 
monly admitted bj 
all Philoſopher: 


Ariſtotle 14x 
eth Plato for being 
too fludions of Ge 
onmetry. 


Peripatetick Phj- 
I ſophers condemn 
the Study of Geo= 
metry and why; 


362 


Fowr ſeveral 


motions aſſizned to 
the Earth, 


The motion of 
deſcent belongs not 
ro the terreſtrial 
Globe, but to its 
parts. 


T he annual and 
dinrnal motion are 
compatible im the 


Earth. 


Every pezfil and 
librated, brdy cars 
rjed round in the 
Circumference of 4 


G. Garirtaus, b#Syſleme. 


Sine. To tell you true, I do not very well know ; perhaps, 
becauſe I have not to much as learnt the cealons that are by Pryjg. 
my produced, of thole effects, I mean of thole ſtations, retrogra. 
dations, acccflions, receſſions of the Planets ; lengthenings and 
ſhortnings of dayes, changes of lealons, &c. But omitting the 
conſequences that depend on the fuſt fuppoſitions, I find in the 
ſuppolitions themſelves no {mall difficulties ; which ſuppoſiriong, 
if once they be overthrown, they draw along with them the ruine 
of the whole fabrick. Now foralmuch as becauſe the whole 
module of Copernicus ſeemeth in my opinion to be built upon in- 
ficm foundations,in that it relyeth upon the mobility of the earth, 
if this ſhould happen to be diſproved, there would be no need of 
farther dilpure. And to diſprove this, the Axiom of Ariſtotle 
is 10 my judgement moſt ſufficient , That of one ſimple body, 
one ſole fimple motion can be natural : bur here in this caſe , to 
the Earth, a ſimple body, there are afligned 3. if not 4. motions, 
and all very different from each other. For beſides the tight 
motion, as a grave body towards its centre, which cannot be de- 
nicd it, there is aſſigned to it a circular motion in a great circle 
about the Sun ina year, and a vertiginous converſion about its 
own centre in twenty four hours. And that in the next place 
which is more exorbitanr,8 which happly for that reaſon you paſs 
over in {ilence, there is aſcribed to it another reyolution about 
its own centre, contrary to the former of twenty four hours , 
and which finiſheth its period in a year. In this my underſtand- 
ing apprehendeth a very great contradiQtion. 

SaLy. Asto the motion of deſcent, it hath already been con- 
cluded not to belong to the Terreſtrial Globe which did never 
move with any ſuch motion,nor never ſhall do ; but is (if there be 
ſuch a thing) that propenſion of its parts to reunite themſelyes 

to their whole. As, inthe next place, to the Annual motion, 
and the Diurnal , theſe being both made towards one way , are 
very compatible, in the ſame manner juſt as if we ſhould let a 
Ball trundle downwards upon a declining ſuperficies, it would in 
its deſcent along the ſame ſpontaneouſly revolve in it (elf. As 
to the third motion aſſigned it by Copernicus , namely about it 
{elf in a year, onely to keep its Axis inclined and direQed 
towards the ſame part of the Firmament, I will tell you a thing 
worthy of great conlideration : namely #t tantum abeſt (although 
it be made contrary ro the other annual) it is ſo far from having 
any repugnance or difficulty in it,that naturally and without any 
moving cauſe, it agreeth to any whatſoever ſuſpended and libra- 
ted body, which if it ſhall be carried round in the circumference 


circles acquireth of Of a Circle, immediate of it ſelf, it acquireth a converſion about 


it ſelf a motion mn 
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ſach velocity, that they both finiſh one revolution in the ſame 
time preciſely. You may ſce this admirable , and to our pur: 
ofe accommodate experience, if putting in a Baſon of water a 
Ball that will ſwim 3 and holding the Baſon in your hand , you 
turn round upon your toe , for you ſhall immediatly ſee the Ball 
begin to revolve in it ſelf with a motion, contrary to that of the 
Baſon, andit ſhall finiſh its revolution , when that of the Bafon it 
ſhall finiſh. Now what other is the Earth than a penſil Globe 
librated in tenuous and yielding aire , which being carried a- 
bout in a year along the circumference of a great circle, muſt 
needs acquire, without any other mover , a revolution about its 
own centre, annual, and yet contrary to the other motion in like 
manner annual ? You ſhall fee this effe& I ſay, but if afterwards 
you more narrowly conſider it, you ſhall find this to be no real 
thing, but a meer appearance 3 and that which you think to be 
a revolution in it ſelf, you will find to be a not moving at all , 
but a continuing altogether immoveable in reſpe& of all that 
which without you,and without the veſſel is immoveable : for if in 
that Ball you ſhall make ſome mark, and conſider to what part of 
the Room where you ate, or of the Field , or of Heaven it is 
ſituate , you ſhall ſee that mark in yours , and the veſlcls revolu- 
tion to look alwayes towards that {aine part 3 but comparing it to 
the veſſel and to your ſelf that are moveable, it will appear to go 
altering its dire&ion , and with a motion contrary to yours , and 
that of the veſſel, to go ſeeking all the points of its circumgyra- 
tion ſo that with more reaſon you and the baſon may be ſaid 
to turn round the immoveable Ball, than that it moveth round 
in the baſon. In the ſame manner the Earth ſuſpended and li- 
brated in the circumference of the Grand Orbe, and ſcituate in 
{uch ſort that one of its notes, as for example, its North Pole,loo- 
keth towards ſuch a Star or other part of the Firmament,it always 
keepeth direQed towards the ſame, although carried round by 
the annual motion about the circumference of the ſaid Grand 
Orbe. This alone is {ufficient to make the Wonder ceaſe, and 
to remove all difficulties. * But what will Simplicixs ſay ,. if to 
this non-indigence of the co-operating cauſe we ſhould adde 
an admirable intrinſick vertue ef the Terreſtrial Globe, of look- 
ing with its determinate parts towards determinate parts of the 
Firmament, I ſpeak of the Magnetick vertue conſtantly partici- 
pated by any whatſoever piece of Loade-ftone. And it every 
minute particle of that Scone have in ir ſuch a vertue, who will 
queſtion but that the ſame more powerfully reſides jn this whole 
Terreſtrial Globe , abounding in that Magnetick matter , and 
_ Which happily it ſelf, as to its internal and primary ſubſtance, is 
nothing elſe but a huge maſſe of Loade-ſtone: qaſhehs 
(AA O1MP: 
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Sim y. Then you are one of thole it ſcems that hold the Mag. 
netick Phyloſophy William * Gilbert. 

Sary. I am for certain, and think that all thoſe that haye 
ſeriouſly read his Book, and tried his experiments, will bear me 
company therein 3 nor ſhould I deſpair, that what hath befallen 
me in this caſe, might poſlibly happen to you alſo, if {obe a cy. 
tiofity, like ro mine, and a notice chat infinite things in Nature 
are till conceal'd from the wits of mankind, by delivering you 
from being captivated by this or that particular writer in natura] 
things, ſhould but ſlacken the reines of your Reaſon , and mol. 
lifie the contumacy and tenaceouſneſle of your lenſe ; ſo as that 
they would not refuſe to hearken ſometimes to novelties never 
before ſpoken of. But (permit me to uſe this phraſe) the puſilla- 
nimity of vulgar Wits is come to that paſſe, that not only like 
blind men, they make a gift, nay tribute of their own aſſent to 
whatſoever they find written by thoſe Authours, which in the 
infancy of their Studies were laid before them, as authentick by 
their Tutors, but refuſe to hear (not to ſay examine) any new 
Propoſition or Probleme, although it not only never hath been 
confuted, but not ſo much as examined or confidered by their 
Authours. Amongſt which, one is this, of inveſtigating what is 
the true, proper, primary, interne, and general matter and ſub- 
ſtance of this our Terreſtrial Globe ; For although it never came 
into the mind either of Ariſtotle, or of any one elſe, before }il- 
liam Gilbert to think that it might be a Magnet, fo far are Ari- 


ftotle and the reſt from confuting this opinion , yet nevertheleſſc 


I have met with many, that at the very firſt mention. of it, as a 
Horſe at his own ſhadow, have ſtart back, and refuſed to diſ- 
courſe thereof, and cenſured the conceipt for a vain Chymerd, 
yea, fora ſolemn madnefle : and its poſſible the Book of Gilbert 
had never come to my hands,if a Peripatetick Philoſopher,of great 
fame, as I believe, to free his Library fromits contagion, had not 
given 1t me. | 

Sine. I, who ingenuouſly confeſſe my ſelf to be one of 
thoſe vulgar Wits, = never till within theſe few dayes that I 
have been admitted to a ſhare in your conferences, could I pre- 
tend to have in the leaſt withdrawn from thoſe trite and popu- 
lar paths, yet, for all that, I think I have advantaged my ſelf fo 
much, as that I could without much trouble or difficulty, maſter 
the roughneſſes of theſe novel and fantaſtical opinions. 

Sar v. If that which Gzlbert writeth be true, then is it no 0- 
pinion, but the ſubze& of Science ; nor is it new, but as antient 
as the Earth it ſelf; nor can it (being true) be rugged or difh- 


cult, but plain and cafie ; and when you pleaſe I ſhall make you 


fcel the ſame in your hand, for that you of your ſelf fancy it to 
| be 


Diatocus [LF]. 

be a Ghoſt, and ſtand in fear of that which hath nothing in it of 
dreadfall, like as a little child doth fear the Hobgoblin, without 
knowing any more of it, ſave the name; as that which beſides 
the name 15 nothing. < 

$1 y. I ſhould beglad to be informed, and reclaimed from 
an errour. 

Saiyv. Anſwer me then to the queſtions that I ſhall ask you. 
And firſt of all, Tell me whether you believe, that this our Globe, 
which we inhabit and call Earth, confiſteth of one {ole and fim- 
ple matter, or elſe that it is an aggregate of matters different 
from each other. 


S:imy. Iſccit to be compoſed of ſubſtances and bodies very . 


different ; and firſt, for the greateſt parts of the compoſition, 


I fee the Water and the Earth, which extreamly differ from one /; 


another. 

Sa rv. Let us, for this once, lay aſide the Seas and other Wa- 
ters, and let us conſider the ſolid parts, and rell me; it you think 
them one and the {ame thing, or elle different. 

S1ne. Asto appearance, I lee that they are different things, 
there being very great heaps of unfruitcful ſands, and others of 
fruitful ſoiles 3 There are infinite ſharp and ſteril mountains, full 
of hard ſtones and quarries of ſeveral kinds, as Porphyre, Ala- 
blaſter, Jaſper, and a thouſand other kinds of Marbles : There 
are vaſt Minerals of ſo many kinds of merals; and in a word, 
ſuch varieties of matters, that a whole day would not ſuffice on- 
ly tocnumerare them. 

S aL v. Now of all theſe different matters , do you think, 
that in the compoſition of this grand maſſe, there do concur por- 
tions, or el{e that amongſt themall there is one part that far ex- 
ceeds the reſt, and is as it were the matter and ſubſtance of the 
immenſe'lump ? 

Siny. Ibehieve that the Stones, Marbles, Metals, Gems, and 
the ſo many other ſeveral matrers are as it were Jewels, and ex- 
teriour and ſuperficial Ornaments of the primary Globe, which 
in proſe, as I believe, doth without compare exceed all theſe 
things pur together. - : 

Sarv. And this principal and vaſt maſſe, of which thoſe 
things above named are az it were excrefſences and ornaments, of 
what matter do you think that it is compoſed ? 

. $ 4 M ». I think thati1t is the ſimple, or leffe impure element of 
artn. 
 SALv. But what do you underſtand by Earth? Is it haply 
that which;/is diſperſed all over the fields, which is broke up with 
Mattocks and Ploughs, wherein we ſowe cofne, and plant fruits, 
and in which great boſcages grow up, without the help of cul- 
, *".- re 
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ture, and which is, in a word, the habitation of all animals, ang 
the womb of all vegetables ? 

S1m+r. Tis this that I would affticm to be the {ubſtance of this 
our Globe. = 

SAaLyv. But in this you do, in my Joes aftirm that which 
1s not right : for this Earth which is broke up, 1s lowed, and |; 
fertile, is but one part, and that very {mall of the ſurface of the 
Globe, which doth not go very deep, yea, its depth is very ſmall, 
in compariſon of the diſtance to the centre : and experience 
ſheweth us, that one ſhall not dig very low, bur one ſhall finde 
matters very different from this exteriour curf , more ſolid, and 
not good for the production of vegetables. Beſides the interne 
parts, as bcing compreſled by very huge weights that lie upon 
them, are, in all probability, lived, and made as hard as any 
hard rock. One may adde to this, that tecundity would be in 
vain conferred upon thoſe matters which never were deſigned to 
bear fruit, but to reſt eternally buried in the profound and dark 
abyſles of 'the Earth. 

Sine. But who ſhall aſſure us, that the parts more inward 
and near to the centre are unfruitful? They alſo may, perhaps, 
have their productions of things unknown to us ? 

SALlv. You may aſwell be aſſured thereof, as any man elſe, 
as being very capable to comprehend, that if the integral bodies 
of the Univerſe be produced onely for the benefit of Mankind, 
this above all the reſt ought to be deſtin'd to the fole convenien- 
ces of us its inhabitants, But what benefit can we draw from 
matters ſo hid and remote from us, as that we ſhall never be a- 
ble to make uſe of them 2 Therefore the interne ſubſtance of 
this our Globe cannot be a matter frangible, diffipable, and non- 
coherent, like this {uperticial part which we call * EakrT  : but 
it muſt, of neceſſity, be a moſt denſe and ſolid body , and in a 
word, a moſt hard ſtone. And, if it ought to be ſo, what reaſon 
15 there that ſhould make you more ſcrupulous to belicve that it 
1s a Loadſtone than a Porphiry, a Jaſper, or other hard Mar- 
ble ? Happily if Gzlbert had written, that this Globe is all com- 
pounded within of * Pietra Serena, or of Chalcedon, the paradox 
would have ſeemed to you lefſe exorbitant ? 

Simy. That the parts of this Globe more intern. are more 
compreſled , and ſo more lived together and ſolid , and more 
and more ſo, according as they lie lower, I do grant , andlo 
likewiſe doth Ariſtotle , but that they degenerate and become 
other than Earth, of the ſame ſort with this of the ſuperficial 
parts, I ſee nothing that oblicge. h me to believe. 

S a L v.'L undertook not this diſcourſe with an intent to prove 
demonſtratively that the primary and real ſubſtance of yy o 

Globe 
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Globe is Load-ſtone 3 but onely to ſhew that no reaſon could be 
given why one ſhould be more_ unwilling to grant that it is of 
Load-ſtone , than of ſome other matter. And if you will bat 
ſeriouſly conſider , you ſhall find that it 1s not improbable, that 
one ſole, pure, and arbitrary name , hath moved men, to think 
that it conſiſts of Earth; and that is their having made uſe com- 
monly from the beginning of this word Earth, as well to figni- 
ke that matter which is plowed and ſowed , as to name this our 
Globe. The denomination of which if it had been taken from 
ſtone , as that it might as well have been taken from that as 
from the Earth ; the laying that its primary ſubſtance was ſtone, 
would doubtleſſe have found no {cruple or oppoſition in any 
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man. Andis ſo much che more probable, 1n that I verily be- | 


lieve, that if one could but pare off the ſcurf of this great Globe, 
taking away but one full thouſand or two thouland yards ; and 
afterwards (ſeperate the Stones from the Earth , the accumulati- 
on of the ſtones would be very much biger than that of the fer- 
tile Mould. But as for the reaſons which concludently prove de 
fafio , that is our Globe is a Magnet , 1 have mentioned none of 
them, nor is this a time to alledg them , and the rather , for that 
to your benefit you may read them in Gilbert ; onely to encou- 
rage you to the peruſal of them, I will ſet before you, in a ſimi- 
litade of my own , the method that he obſerved in his Philoſo- 
phy. I know you underſtand very well how much the know- 
dg of the accidents is fubſervient to the inveſtigation of the 
ſubſtance and eſſence of things 3 therefore I defire that you 
would take pains to informe your ſelf well of many accidents and 
properties that are found in the Magnet, andin no other ſtone, 
or body ; as for inſtance of attracting Iron, of conferring up- 
on it by its ſole preſence the ſame virtue, of communicating 
likewiſe to it the property of looking towards the Poles, as it 
alſo doth it ſelf; and moreover endeavour to know by trial, 
that it containeth in ic a virtue of conferring upon the magnetick 
needle not onely the dire&ion under a Meridian towards the 
Poles, with an Horizontal motion , (a property a long time ago 
known)but a new found accident , of declining (being ballanced 
under the Meridian before marked upon a little ſpherical Mag- 
net) of declining I ſay to determinate marks more or lefſe , ac- 
cording as that needle is held nearer or farther from the Pole , 
till chat upon the Pole it ſelf ir ere&erh perpendicularly , where- 
4 11 the middle patts it is parallel to the Axis- Furthermore pro- 
cure a proof to be made, whether the virtue of attraQting Iron, 
refiding much more vigorouſly about the Poles , chan about the 
middle parts, this force be not notably more vigorous in one 
Pole than in the other ; and that in all pieces of Magnet ; the 
ſtronger 
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ſtronger of which Poles is that which looketh towards «the South. 
Obſerve, in the next place, that in a little Magner this Sourh and 
more vigorpus Pole, becometh weaker, when ever it 15 to take 
up. an iron in preſence of the' North Pole of another much big. 
ger Magnet : and not to make any tedious difcourle of it, afſer. 
rain your ſelf, by experience, of theſe and many ,other properties 
deſcribed by Gulbert, which are all {o peculiar to the Magnet, a 
that none of them agree with any other matter. Tell me now, 
Simplicins, if there were laid before you, a thoufand. pieces of 
ſeveral matters, but all covered and, concealed in a cloth, under 
which'itis hid, and you were; required, without uncovering them, 
to make a gueſſe;. by external fignes, at the matter. of each of 
them;+and that 1n making trial, you ſhould hit upon one that 
ſhould-openly ſhew it ſelf to have all the properties by you alrea- 
dy acknowledged to reſide ontly in the Magnet, and in no other 
matter, what judgment would you make of the effence of ſuch a 
body ?: Would youl ſay, that it might be a piece of Ebony, or 
Alablaſter, ot Tin.. | FOOD FRY 
$1::4. I would ſay, without the leaſt heſitation, that it was a 
piece of Load-ſtane. . | £63 24 
.:Sawv. If it beſo, ſay reſolutely, that under this cover and 
(curf of;\Earth, ſtones, metals, water, &c. there is hid a great 
Magnet, foraſmuch as about the ſame there may be ſeen by any 
one that will heedfully obſ{erveghe ſame, all thoſe very accidents 
that agree with a true and viſible Globe; of Magnet 3 but if no 
more-were to be.ſcen than that of the Declinatory Needle, which 
being:cartied about.the Earth, more and more jnclineth, as it ap- 
proacheth to the North Pole, and declineth lefſe towards the E- 
quinoEtal; under which it finally 1s brought to an Aquilibrinm, 
it might ſerve to perſwade even the moſt (crupulous judgment. 1 
forbear co mention. that other admirable effe&t, which is ſenfibly 
obſervetl in. every,piece of Magnet, of which, to us inhabitants 
of the Northern Hemiſphere,the Meridional Pole of the ſaid Mag- 
net is. more vigorous than the other ; and the difference is found 
greater; by how much one recedeth from the EquinoRial ; and 
yaderithe EquinoQaal both the parts are of equal ſtrength, but 
notably weaker. , But, in the Meridional Regions, far diſtant 
from the Equino&ial, it changeth nature, and that part whichto 
us was more weak acquireth more ſtrength than the other : and 
all this I confer with- that which we ſee to be done by a ſmall 
piece of Magnet, in the preſence of a great one, the vertus of 
which fuperating the lefler, maketh it co become obedient to it, 
and according as it is held;either on this or on that fide the Equi- 
noctial of the. great one, maketh the ſelf ſame mutations, 
which. I. have faid arc made by every Magnet, carried on on 


} 


Diatoouy It 369 


Gde, or that fide of the EquinoGQuall of the Earth. 
Sa G8. I was perlwaded, at the very firſt reading of the Book 
of Gilbert#s 3 and having: met with a moſt excellent piece of PETS 
Magnets I, tor a long time, made many Obſeryations, and all WP... M0” 
worchy of extream wonder ; but above all, that {eemeth tro me much more Iron, 
rery ſtupendious of increaſing the faculty of taking up Iron- ſo *** _ 
much by acming it, like-as the ſaid Anthour teacherh; and with 
arming that, piece of mine,l multipliedics force in oQtuple propor- 
tion; and whereas unarmed it {carce.; took up nine ounces of 
Iron, it being armed did take up aboye fix pounds : And, it 
may be, you have leen this Loadſtone'in the *:Gallery of your +, g, cg & 
Moſt Serene Grand Duke (to whom I preſented it) upholding rates. 
wo little Anchors of Iron. 
Sa Lv. I faw it many times, and»with great admiration, till 
that a little piece of the like ſtone gave me greater cauſe of won- 
der, that is un the keeping of our Academick, which being no 
more than of 1ix ounces weight, and ſuſtaining, when unarmed, 
hardly two ounces, doth, when armed, take up 160. ounces, ſo 
as that it is of Bo. times more force armed than unarmed, and 
takes up a weight 26. times greater than its own ; a much greater 
wonder than Gzlbert could ever meet with, who.writeth, that. he 
could never get any Loadſtone that could reach to take up four 
times its own weight, _ | | 
Sack. In my opinion, this Stone offers to the wit of man a 
large Field to Phyloſophate in 3 and I have many times thought 
with my [elf, how it can be that ir conferreth on that Iron, which 
armeth ir, a itrengrh fo {uperiour to its own ; and finally, I finde 
nothing chat giverh me fatis|aQion herein 3 nor do I find any 
thing extraordinary in that which Gilbert writes about this parti- 
cular 3 1 know not whether the ſame may have befallen 
ou. 7 | [- = 
d SaLv. I extreamly praiſe, admire, and envy this Authoar, 
for that a conceit fo ſtupendious ſhould come .into his minde; 
touching a thing handled by infinite ſublime wits, and hit vu 
by none of them : I think him moreover worthy of extraordi- 
nary applauic for the many new and true Obſeryations. that he 
made; to the diſgrace of ſo many fabulous Authours, that write 
not only what they do not know, but what ever they hear ſpo- 
ken by the fooliſh vulgar, never ſeeking to aſſure themſelves of 
the ſame by experience, perhaps, becauſe they are unwilling to 
diminiſh the bulk of their Books. That which I could.have de- 
fired in Gilbert, ts, that he had been a little greater Mathematici= 
an, and particularly well grounded in Geometry, the praftice 
whereof would have rendered him leſs reſolute in accepting thofe 
reaſons for true Demonſtrations, which he produceth for true 
Aaa cauſes 
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cauſes of the true concluſions obſerved by himſelf. Which rex. 
ſons. (freely ſpeaking)do not knit and- bind o faſt; as thoſe yn, 
doubtedly onght to do, in that of natural; neceſlary, and laſtin 

con6luſions may bealledged. AndI doubt not, but that in Pro- 
ceſle of time this new Science will be perfe&ed with new obſer. 
vations, and, which is more, with true and” teceſſaty Demonſtr. 
tiofs. ' Nor ought the glory. 6f the firſt Inventor to be thereby 
diminiſhed ; nor do I leffeefteem, but i rather- more admire, the 
Inventor of the Harp (although it maybe ſuppoſed that the In- 
ſtruiment at firſt was but rudely framedy'and mote*rudely finger. 
ed) than an hiindred other Artiſts, that tn the 'infuing Ages redu- 
ced that profefiioa to great perfe&ion. And methinks, that An- 
tiquity had very good reaſon to enumerate the firſt Inventors of 
the Noble Arts amongſt the Gods ; ſeeing that the common wits 
bave (6 little curioſity, and are ſo little regardful of 'rare and ele- 
gant things, that thongh they {ec and hear them exercitated by 
the exquitite proteffors of them, yet are they not thereby per- 
{waded to a defire of learning them. Now judge, whether Capa- 
cities of this kind would ever have attempted to have found out 
the. making of the Harp, or the invention of Mufick, upon the 
hiht, of, the whiſtling noiſe of the dry ſinews of a Tortois, or 
from the ſtriking of tour Hammers. The application to great 


inventions moved by {mall hints, and the thinking that under a 


primary and childiſh appearance admirable Arts may lie hid, is 
not the part of a trivial, but ofa ſ{uper-hamane ſpirit. Now an- 
{wering to your demands, I ſay, that I allo haye long thought 
upon What might poſſibly be the cauſe, of this ſo tenacious and 


potcht.union, that we ſee to be made between the one Iron that 


armeth; the Magnet, and the other that copzoyns it {elf unto it. . 


And fieſt, weare'certain, that-the vertue and ſtrength of the ſtone 
doth not augment by being armed, for it neither attrad&s at 
greater diſtance, nor doth it Fold an Iron the faſter, if between it) 
arid the arming or-cap,a very fine paper, or a leaf of beaten gold, 
be interpoſed ; nay, with that interpoſition, the *naked ſtone 
takes up. more Iron than the armed. There is therefore no alte- 
ration inthe vertue, and yet there is an innovation in the effet. 
And becauſe. irs neceſſary, that a new effe& have a new cauſe, if 
it Heinquired what novelty is introduced in the a& of taking up 
with the cap or arming, there is no mutation to be diſcovered, but 
in the different contatt ; for whereas before Iron toucht Load- 
{tone, noiv Iron toucheth Iron. Therefore it is neceſſary to con- 
clude, that the diverſity of contaRs is the cauſe of the diverſity 
of effects. Andfor the difference of conta&s it cannot, as I ſee, 
be derived from:any thing elſe, fave from that the ſubſtance of 
the Iroh is of [parts more ſubtil, more pare, and 'more cum—_— 
| | fo 
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ed than thoſe 'of the Magnet, which are more grofle, impure, and 
are. From'whence it tolloweth, that the ſuperficies of two [- 
rons that.are' to touch, by being exquificely 'plained, filed, and 
burniſhed, do ſo exaRly* conjoyn, that all the infinite points of 
che one meet with the infinite points of the other ; ſo that the 
filaments, if I'may ſo fay, that collegate the two Irons,' are many 
more than thoſe that collegarte the Magnet to the Iron, by/reaſon 
that che ſubſtance of the Magnet i; more porous, and lefſe com- 
pat, which maketh'that all the points and filaments of the:Load- 
ſtone do not cloſe with that which it unites unto. In the next 
place, that the ſubſtance of Iron: (eſpecially the well refined, as 
namely, the'pureſt Reel) is of parts much more denſe, ſubtil, 
and pure than the matter of the Loadſtone, is ſeen, in that one 
may bring irs edge to af extraordinary ſharpneſſe, ſuch as is that 
of rhe Raſor, which can never be in any great meaſure effefed in 
a piece of Magnet. Then,as for the impurity of the Magnet, and 
its being mixed with other qualities of ſtone, it is firſt ſenſibly 
diſcovered by the colour of ſome little ſpors, for the moſt part 
white 3 and next by preſenting Aa needle to it, hanging in a 
thread, which upon thole ſtonynefles cannot find repoſe, but 
being attrated by the parts circumfuſed, ſeemeth to fly from 
* thoſe, and to leap upon the Magnet contiguous to them : and 
as ſome of thoſe Heterogeneal parts are for their magnitude ve- 
ry viſible, ſo we may believe, that there are others, in great a- 
bundance, which, for their ſmallneſfle, are imperceptible, that are 
diſſeminated throughout the whole maſſe. Thar which I ſay, 
(namely, that the multitude of contracts that are made between 
Iron and Iron, is the cauſe of the 1{o folid conjunQiion) is con- 
firmed by an experiment, which is this, that if we preſent the 
ſharpned point of a needle to the cap of a Magnet, it will tick 
no faſter to it, than to the fame ſtone unarmed : which can 
proceed from no other cauſe, than from the equality of the con- 
rads that are both of one ſole point. But whar then ? Leta 
* Needle be taken and placed upon a Magnet, fo that one of its 
extremities hang ſomewhat over, and to that preſent a Nail ; to 
which the Needle will inſtantly cleave; infomuch that withdraw- 
ing the Nail, the Needle will ſtand in ſuſpenſe, and with its two 
ends touching the Magnet and .the Iron ; and withdrawing the 
Nail yet a litcle further, the Needle will forſake the Magnet ; 
provided that the eye of the Needle be towards the Nail, and 
the point. towards the Magnet 3 but if the eye be towards the 
Loadſtone, in withdrawing the Nail the Needle will cleave to 
the Magnet ; and this, in my judgment, for no other reaſon, 
lave onely that the Needle, by reafon it is bigger towards the 
eye, toucherh in much more points than its ſharp point doth. 
Aaa 2 SAG RK: 
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S aG «. Your whole diſcourſe hath been.in my judgment very 
concluding , and this expernmnent of the Needle hath made m« 
think it little inferiour to a Mathemarical Demonſtration ; and 
L ingenuouſly confeſſe, that in all the Magnetick Philoſophy , 1 
never heard or read any thing, that with ſuch ſtrong reaſon; 
gave account of its {o- many admirable accidents, of which, if the 
cauſes were with the ſame perſpicuity laid open , I know no 
what ſweeter food our Intellefts could defire. 

SAL v. In ſeeking the reaſons of concluſions unknown unty 
us, it is requiſite to have the good forrune to dire the dif. 
courſe from the very beginning towards the way of truth ; in 
which if any one walk, it will eaſily happen, that one ſhall meer 
with ſcveral other Propoſitions known ro be true , either by dif. 
putes or experiments , from the certainty of ' which the truth of 
ours acquireth ſtrength and eyidence 3 asir did in every reſpe 
happen to me in the preſent Probleme ; for being deſirous to af. 
ſure my (elf, by ſome other accident, whether the reaſon of the 
Propoſition, by me found, were true 3 namely, whether the ſub. 
ſtance of the Magnet were really much lefle continuate than that 
of Iron or of Steel, 1 made the Artiſts that work in the Gallery 
of my Lord the Grand Duke, to {mooth one {ide of that piece 
of Magnet, which formerly was yours , and then to poliſh and 
burniſh itz upon which to my ſatisfaGtion I found what I deſired. 
For I diſcayered many ſpecks af- colour different from the reſt, 
but as ſplendid and bright, as any of the harder fort of ſtones; 
the reſt of the Magnet was polite, but to the tat onely , not 
being.ia the leaſt ſplendid ; but rather as if it were ſmeered over 
with ſoot ; and this was the ſubſtance of the Load-ſtone, and 
the ſhining part was the fragments of other ſtones intermixt 
therewith , as was ſenſibly made known by preſenting the face 
thereof ro; filings of Iron, the which 1a great number leapt to 
the Load-ſtone , but not ſo much as one grain did ſtick to the 
faid ſpats, which were many , ſome as big as the fourth part of 
the nail. of a mans. figger , others ſomewhat lefler , the leaſt of 
" all vexy many, and thoſe that were ſcarce viſible almoſt innu- 
merable. So that I did afſure my ſelf, that my conjeQure was 
true > when I firſt thought that the ſubſtance of the. Magner 
was Qt: cloſe and compa, but poraus , or to lay better, ſpon- 
gy > bur with this difference , that whereas the ſponge in its 


cavities.and little celsconteineth Air or Water, the Magnet hath 


its. pores full of hard and heavy ſtone , as appears by the exqui- 
ſite luſtre which thoſe ſpecks receive. Whereupon, as I have ſaid 
from the beginning , applying the ſurface of the Iron to the ſu- 
perficies: of the- Magnet the minute particles of the Iron. though: 
perhaps: oipre. centiauiate. than theſe of any other. bady (as its 


ſhining 
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ſhining more-than any other matter doth ſhew) do not all, nay 
but very few of them incounter pure Magnet; and the contafs 
being few , the union is bat weak.” But becauſe the cap of the 
Load-ſtone , beſides the conta@'of fre part of its ſuperficies, 
inveſts irs ſelf allo with the virtue of the parts adjoyning , al- 
chough they touch not3 that fide 'of it berng exaRly ſmoothed 
to which the other face, in like manner well poliſhe of the Iton to 
be attrafed, is applyed, the contra& is made by inhumera- 
ble minate particles , if not hap!y by the infinite points'sf both 
" the ſuperficies, whereapon the union becometh very ſtrong. 
This obſervation of ſmoothing the ſurfaces of the Irons that are 
to touch , came not into the thoughts of Gzbert , for he makes 
the Irons convex, 1o that their contaGt is very ſmall; and there- 
upon it cometh to paſſe that the renacity, wherewith thoſe Irons 
conjoyn, is mach leſſer. 5.4 Es 
Sack. I am, asl told you before, little Teffe ſatisfied with 
this reaſon, that if it were a pure Geometrical Demonſtration 5 
aud becauſe we ſpeak of a Phyſical Problem , 1 believe that alſo 
Simplicins will find himſelf ſatisfied as far as natutal ſcieiice ad- 
mits, in which he knows that Geometrical evidence is not to be 
required. | | 
SiMe. | think indeed, that Salwiatzs with a fine Gircumlo- 
cution hath ſo manifeſtly diſplayed the cauſe of this effe& , that 
any indifferent wit , though not verſt in the Sciences, may ap= 


prehend the ſame ; but we, confining our ſelyes to the terms of 7, 


Art, reduce the cauſe of thefe and other the like natural effe&s 
to Sympathy, which is a certain agreemet and mutual appetite 
which ariſeth between things that are ſemblable to one another 
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which other things ſhun & abhor one another we call Aitipathy. 
Sacs. And thus with theſe two words men cothe 5 tendes 
reaſons of a great number of accidents and effe&s which we ſee 
not without admiration to be produced in nature. But this kind 
of philoſ-phating ſeems ro me to have great ſympathy with a 
certain way of Painting that a Friend of mine uſed, who writ 
upon the Fele or Canvaffe in chalk ,- here I will have the Foun- 
tain with P#ang and her Nimphs , there certain Hariers , in this 
corner I will have a Huntſ-map with the Head of a Stag, the reſt 
ſhall b: Lanes, Woods, and Hills ; and left the remainder for 
the Painter to ſet forth with Colours; and thus he perſwaded 
himſelf that he had painted the Story of AFevn'; when as he had 
contriduted therets nothing of his owt more than the names. 
But whether are we wandred with (6 long a digreffion , contrary 
to our former reſolutions? I have almoſt fotgot what the point 
was that we were upon when we fell into $ 'magnetick dif- 
OY courſe: 
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courſe © and yet I had ſometbing in my mind that I intended © 
have ſpoken upoa that ſubjeRt. | | 
S atv. We were about to demonſtrate that third motion +- 
ſcribed by Copernic#s to the Earth to be no motion bur a quie. 
ſcence and maintaining of it ſelf. immutably; direQed with irs de- 
terminate parts towards the ſame,& determinate parts:of the Uni. 
verſe, that is a perpetual conſervation of the Axis. of its diurnal 
'revolution parallel to it ſelf, and looking towards ſuch and ſuch 
fixed ſtars; which moſt conſtant poſition we {aid did naturally 
agree with every librated body ſuſpended in a fluid and yielding 
medium , which although carried about, yet did it not change di- 
reftionin reſpet of things external, but onely ſeemed to revolvein 
its ſelf, in reſpect of that which carryed ir round ,, and to the 
veſſel in which it was tranſported. And then we added to this 
ſimple and natural accident the magnetick. virtue , whereby the 
ſelf Terreſtrial Globe might ſo nyuch the more conſtantly keep it 
mmutable , —- | 
Sas x. Now I.remember the whole buſineſſe ; and that whigh 
then came into my minde,& which I would have intimated, was a 
certain conſideration touching the {cruple and objection of Sim- 
plicizs, which he propounded againſt the mobility of the Earth, 
The ſ.veral »4- taken from the multiplicity of motions, impoſlible ro be aſſigned 
- ogy many f toa ſimple body, of which but. one ſole and fimple motion, ac- 
|  _ cording to the dodrine of; Ar:ſtorle, can be natural ; and that 
which would have propoſed to:conſfideration, was rhe Magnet, 
to which we manifeſtly ſee three motions naturally to agree: 
one towards the centre of the Earth, as a Grawe; the ſecond is 
the circular Horizontal Motion, whereby it reſtores and con- 
ſerves its Axis towards determinate parts of the Univerſe ; and 
the third is this, newly diſcovered by Gzlbert, of incliniog its 
Axis, being in the plane of a Meridian towards the ſurface of the 
Earth, and this more and lefle, according as it ſhall be diſtant 
from the EquinoGtial, under which it is parallel to the Axis of 
the Earth. Beſides theſe three, it is not perhaps improbable, 
but that it may have a fourth, of revolving upon its own Axis, in 
Caſe it were librated and ſuſpended in the air or other fluid and 
vielding Med:umz, ſo that all external and accidental impediments 
were removed, and this opinion Gilbert himſelf ſeemeth alſo to 
applaud. .'So that, Simpliczus, you ſee how tottering the Axiome 
of Ariſtotle is. | 
Sime. This doth uot only not make againſt the Maxime, but 
not {o much as look towards it : for that he {peaketh of a fimple 
body, and of that which may naturally conſiſt therewith ; but 
youi propoſe that which befalleth a mixe body ; nor do you tell 
as of any thing that 1s new to the do&rine of Ariſtotle, for _ 
nds c 
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he likewiſe granterh to mixt bodies'compound motions by ——— 
Sa cr. Stay a little, Simplicius, & anlwerme to the queſtions 
[ ſhall ask you. You ſay that the Load-ſtone is ng (imple: body, 
now I defire you to'tell me what thoſe ___ Ow that 
mingle in compoſing the Load-ſtone. 
S 1 1 y- 1 know not how to tel} you tf ingredients 1 nor. limples 
preciſely, but ir ſafficeth that they are things elementary. 
Sa L v. So much ſufficeth me alſo. And of thele fimple ele- 


mentary bodies, whizt are the nataral motions ?--+ -- {1 
S1Mp- "They are the two right and fi imple motions ſirſun 
and deorſtir. | 


Sack. Tell mein " next place? Do'yon believe thas the 
motion, that ſhall remain natural to that ſame mixed body,ſhould 
be one that may reſult from the compoſition of the: two ſimple 
natural motions of the ſimple bodies compounding , "or that ft 
may be a motion impoſſible to be compoſed of them. | 

S 1 1 p:\ Tbelieve that it ſhall mpve with! the motion reſylting 
from the compoſition of the motions of the" fimple bodies com» 
pounding, and that with a motion impoſlible: to be conan of 
theſc,it is impoſlible that it ſhou}d move. ''! 

$46 &. But,Simplictz5,with rwo right and fitmple morions,you 
ſhall nevet be able to compole a cifeular motion, ſuch/avare the 
two, ofthree circular motions that the magnet hath: ' you” ſee 
then into what abſutdities evil grounded Principles ,- Or ,- to fay 
better, the ill-inferred conſequetices of 'good Principles Carſy- a 
man ; for you are now forced to {ay , that the Magnet is a mix- 
ture compounded of ſubſtances elementary and celeſtial; if: you 
will maintain that the ſtraight motion 4s a pecuhar tothe Ele- 
ments, and the circular to the celeſtial bodies. Therefore -vf 
you will more ſafely argue , you muſt ſay, chat of the ttitegral 
bodies of the Univerſe, thoſe that are by nature moveable, do all 
move circularly, and rhat therefore the Magnet, as a part of the 
true primary, and integral ſubſtance of our Globe, pertaketh of 
the ſame qualities with it. And take notice'of wn 6 wed fallacy, 
in calling the Magnet a mixt body , and the'Terreftrial Globe a 
ſimple body, which is ſenſibly perceived to be a thouſand:times 
more compound : for, 'beſides that #t containeth an hundred an 
hundred matters, exceeding different from one another, It con- 
taineth great abundance of this which you- call mixt ,* T mean 
of the Load-ſtone. This ſeems to me juſt as if one ſhould call 
bread a mixt body, and * Pannads a fimple body, inwhich there 
is pat no ſmall quantity of bread; befides' many other things edi- 
ble. This ſcemeth to me a very admirable thing;amopgſt others 
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of the Peripateticks , who grant (nor can it be denied ) that our 
Terreſtrial Globe is, de fatto, a compound of infinite differenc 
matters 3 and grant farther that of compound bodies the motion 
ought to be compound.: now the motions that admit of compg. 
fition are the right and circular .: For the two right motions, as 
being contrary, are incompatible together they affirm, that the 
pure Element of Earth is no where to be found ; they confeſſe, 
that it neyer hath been moved with a local morion ; and yet they 
will intreduce in Nature that body which is not to be found, and 
make it move with that motion which it never exercifed, nor ne- 
ver ſhall do, and to that body which hath, and ever had a being, 
they deny that motion, which before they granted, ought natu- 
rally to agree therewith, | 
S ay. I beſeech you, Sagredxs, let us not weary cur ſelves 
any more about theſe particulars, and the rather, becauſe you 
know that our purpoſe was nor. co determine reloJutely, or to 
accept for true, this or that opinion, but only to propoſe for our 
divertiſement ſuch reaſons, and anſwers as may be alledged on 
the one fide, or on the other z and Simplicius maketh this an- 
ſwer, in defence of his Peripatericks, therefore let us leave the 
judgment in ſuſpenſe, and , remit the determination jato the 
hands of ſuch as are more known than we. And becauſe I think 
that we have, with ſufficient prolixity, in theſe three dayes, dil. 
courſed upon the Syſteme of the Univerſe; ir will now be ſeaſo. 
nable, that we proceed to the grand accident, from whence our 
Diſputations took beginning, I mean, of the ebbing and flowing 
of the Sea, the cauſe whereof may, in all probability, be referred 
to the motion of the Earth. But that, if you ſo pleaſe, we will 
reſerve till to morrow. In the mean time, that 1 may not forget 
it, I will ſpeak toone particular, to which I could have wiſhed, 
that Gilbert had not lent an car; I mean that of admitting, that 
in caſe a little Sphere of Loadſtone might be exaQly librated, it 
would revolve in it {elf ; becauſe there is no reaſon why it ſhould 
do {o; For if the whole Terreſtiial Globe hath a natural facul- 
ty of revolving about its own centre in twenty four hours, and 
that all its parts ought to have the ſame, I mean, that faculty of 
turning round together with their whole, about its centre in twen- 
ty four hours ; they already have the ſame in effe&, whilſt thar, 
being upon the Earth, they turn round along with it: And che 
aſligning them a revolution about their particular centres, would 
be to aſcribe unto them a ſecond motion much different from the 
firſt: tor ſo they would have two, namely, the revolving in twen- 
ty four hours about the centre of their whole; and the turning 
about their own : now this ſecond is arbitrary, nor is there any 
rea- 
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teaſon for the introducing of i : ff by phidking Awiy 7 Piece 
of Loadſtone from the while fiardrfl waffe, it ett Yeprived of 
the faculty of Following ir, as1t did, Whilft it Wasruthted Mreto, 
(© that it is tliereby deprived bf tHe revoforidfi'Sbotic fie univer- 
ial centre of che Terteſttial Globe, it might Faply, with ſome- 
what greater probability be thought by lome, that the ſaid Mag- 
net was to appropriate to it {elf a new converſion about its parti- 
cular centre 3 bur if it do no lefſe, when ieparated, than when 
conjoyned, continue always to purſue its firſt, eternal, and natu- 
ral courſe, to what purpole ſhould we go about to obtrude upon 
it another new one ? | 
S aG & 1 underſtand you very well, and this puts me in mind 
of a Diſcourſe very like ro this tor the vanity of it, falling from The vain argu? 
certain Writcrs upon the Sphere , and [ think, if I well remem- nga | Nb” 
ber, amongſt others from Sacroboſco, who, to ſhew how the E- ment of Water to 
lement of Water, doth, together with the Earth, make a com- y f _—_ 
pleat Spherical Figure, and 10 between thegt both compole this f ; 
our Globe, writerh); that the ſeeing the ſmalt * particles of water 
ſhape themſelves into rotundity, as in the drops, and in the dew 
daily apparent upon the leaves of ſeyeral herbs, is a ſtrong ar- 
gument 3 and becauſe, according to the trite Axiome, there 1s 
the ſame reaſon for the whole «th the parts, the parts affeQing 
that ſame figure, it is neceſfary.that the ſame is proper to the 
whole Element : and truth is , methinks it is a great overſight 
that theſe men ſhould not perceive {o apparent a vanity, and con- 
ſider that if their argument had run right, it would have follow. 
ed, that not only the {mall drops, but that any whatſoever greater 
quantiry of water {eparated from the wholeElement, ſhould bere- 
duced into a Globe: Which is not {een to happen; though indeed 
the Senſes may fee, and the Underſtanding perceive that the E- 
lement of Water loving to form it ſelf into a Spherical Figure 
about the common centre of gravity, to which all grave bo- 
dies tend ( that is, the centre of the Terreſtrial Globe ) it 
therein is followed by all its parts, according to the Axiome ;z 
ſo that all the ſurfaces of Seas, Lakes, Pools, and in a word, 
of all the parts of Waters conteined in veſſels, diſtend 
themſelves into a Spherical Figure , but that Figure is an arch 
of that Sphere that hath for irs centre the centre of the Ter« 
-7 0g Globe , and do not make particular Spheres of them- 
elves, 


Satv. The errour indeed is childiſh ; and if it had* 
been onely rhe" ſingle miſtak#* of 'F#&#oboſes,, I would ecafily” 
have allowed him 1a it; biſt'to© pardon it alſo to his Com- 
mentators, and to other famotis'**men , and even to Ptolomty” 

Bbb him- 
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himſelfe; this I- cannot do, without bluſhing for their repy. 
tation. But it is high time to take leave, it now being 
very late , and we being to meet again to morroy, 
at the uſual hour, to bring all the foregoing 
Diſcourſes to a final concluſion. 
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know not whether your return to our 
accuſtomed couferences hath really been 
| later than uſual, or whether the defice 
of hearing the thoughts of Salviatns, 
touching a matter fo curious , hath 
made me think it ſo: But I have tar- 
ried a long hour at this window, expe- 
ing every moment when the Gondols 
| would appear that I ſent to fetch you. 
Sar v. I verily believe that your imagination more than our 
tartiance hath prolonged the time: .and to make no longer de- 
murre, it would be well, if without interpofing more words, we 
came to the matter it {elf ; and di ſhew, that nature hath per- 
mitted (whether the buſineſs ix rei veritate be ſo, or elſe to play 
Bbba” and 
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and ſport with our Fancies) hath, I ſay, bath permitted that the 
_—_— every other relpe&, except to relobee the £ pingeny 
flowing df the Sca,affigned long fince ts the carth,ſhowld be tannd 
now at Taft to anſwer exaQly to the cauſe thereof; and, ast 
were, with mutual a emulation , the ſaid ebbing and flowing 
to appear in confirmation of the Terreſtrial motion :. the judzce, 
whereof have hitherto been taken from the cceleſtial Phznomena, 
in regard that of thoſe thingsthat happen on Earth, not any one 
wW force.to pgove one pinion more than-agothaer ,.as weak 
ready have at Wy proved, by ſhewing that all-ehe terrene occurs 
rencegpon which! the ſtability of the Earth and-mobility of the 
Sunand Firmament is commonly inferred, are to ſeem to us per- 
formed in the ſame manner, though we ſuppoſed the mobility of 
the Earth, and the immobility of them. The Element of Wa- 
ter onely, as being moſt vaſt, and which is not annexed and con- 
catenated to the Terreſtrial Globe as all its other ſolid parts are; 
yea, rather which by reaſon of its fluidity remaineth apart ſui 
Juris, and free, is to beranked amongſt thoſe ſublunary things, 
from which we may colle& ſome hinte and intimation of what the 
Earth doth in relation to motion and reſt. After I had many 
and many a time examined with my ſelf the effe&s and accidents, 
partly ſeen and partly underſtood from others, thar are to be ob- 
ſerved in the motions of waters: and inoreover read and heard 
the great vanities produced by many, as the cauſes of thoſe acci- 
dents, I have been induced upon no flight reaſons to omit theſe 
two concluſions (having made withal the neceſſary preſuppo- 
fals) that in caſe the terreſtrial Globe be immoveable , the flux 
and reflux of the Sea cannot be natural ; and that, in caſe thoſe 
motions be conferred upon the ſaid Globe, which have been long 
ſince aſſigned to it, it 1s neceſſary that the Sea be ſubjeR toeb- 
bing and flowing, according to all that which we obſerve to hap- 
pen in the ſame. ' 

 $a6x. The Propoſition is very confiderable , as well forit 
ſelf,as fot what followeth upon the ſame by way of conſequence, 
fo that I ſhall the more intenſly hearken to the explanation and 
confirmation of it. 

Sarv. Becauſe in natural queſtions , of which number this 
which we have in hand is one, the knowledge of the cffeRts is a 
means to guide us to the inveſtigation and diſcovery of the cau- 
ſes, and without which we ſhould walk in the dark, nay with 
more uncertainty, for that we know not whither we would go, 
whereas the blind,at leaſt;know where they defire to arrive; there- 
fore firſt of all it is neceſſary to know the effe&s whereof ween- 
quire the cauſes: of which effe&s you, Sagredus, ought more 
abundantly and more certainly to be informed than I am, 

as 
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a5 one, that befides your being born, and having, for a long 
time, dweltin Venice, where the Tides are very notabke for their 
greatneſfe, have alfo ſailed mto Syria, and, as an ingenuous and 
apprehenfive wit, muſt needs have made many Obſervations up- 
on this ſubjze& : whereas 1 that could onely for a time; and that 
very ſhort, obſerve what happened in theſ&extream parts of the 
Adriatick Gulph, and in our Seas below abone the Tyrrhene 
ſhores, maſt needs take many rhings npon the relation of o- 
thers, who, for the moſt part, not very well agreeing, and con- 
ſequently being very uncertain, contribute more of confuſion 
than confirmation to our ſpeculations. Neverthelefle, from thoſe 
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that we are fare of ,' znd which are the principal, I think I am a- . 


ble to attain to the true and primary caufes3 not that pretend 
to be able' to produce all the proper and adequate reafons of 
thoſe effe&s that are new unto me, and which conſequently I 
could never have thonght upon. And that which I have to ſay, 
| propoſe only, as a key that openerh the door: to a path never 
yer trodden by any, in certain hope, that fome wits more ſpecu» 
lative than mine, wilt make a further progrefle herin, and pene- 
trate much farther than I ſhall have done in this my firſt Diſco- 
very : And although that in other Sets, remote from us, there may 
happen ſeveral accidents, which do not happen in our Mediter- 
rancan Sea, yet doth not this invalidate the reafon and cauſe that 
I ſhall produce, if ſo be that it verifie and fully refolve the ac- 
cidents which evene in our Sea : for that in conclufion there can 


be but one true and primary cauſe of the effefs that are of the * 


lame kind. I will relate unto you, therefore, the effeRs that I 
know to be true, and afligne the cauſes thereof that I think 
to be true, and you alſo, Gentlemen, ſhall produce ſuch 
others as are known to you, beſides mine, and then we will 
try whether the cauſe, by me alledged , may fatisfie them 

allo. | 
I therefore affirm the periods that: are obſerved in the fluxes 
and refluxes of the Sea-waters to be three : the firſt and princi- 
pal is this great and moſt obvious one; namely,the diurnal,accor- 
ding to whichthe intervals of ſome hours with the waters flow and 
ebbe ; and theſc intervals are, for the moſt part, in the Mediter- 
rane from fix hours to ſix hours, or thereabouts, that is, they for 
fix hours flow, and for ſix hours ebbe. The ſecond period is. 
monethly, and it ſeemes to take. its origen from the motion of 
the Moon, not that it introduceth other motions , but only al- 
tereth the greatnefle of thoſe before mentioned, with a notable. 
difference , according as it ſhall wax or wane; or come to the 
(uadratnre with the Sun. The third Period is annual, and is 
ſeen to depend on the Sunne, and onely altereth the diurnal 
| motions; 
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motions, by making them difterent 1n the times of the gg]. 
ſticesz; as to greatneſle, from what they are in the Equinoxes, - 
\ We will ſpeak (in the firſt place, of the diurnal, motion, as 
being the principal, and upon which the Moon and Sun ſ{cem to 
exercile their power {econdarily, in their, monethly and: annyal 
alterations.  Thiee.. differences are obleryable in theſe, horary 
mutations; for in ſome places the waters riſe and fall,: without 
making any progreſiive motion 3, in others, without riſing or fa]. 
ling they run ove. while towards the Eaſt, and recur another | 
while towards the, Weſt 3 and in; others they vary the heights 
and cousle aiſo, as happeneth here 1n Venice, where the Tides in 


coming m.rile, avd 10 going out tall; and this they do ia the ex- 
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termities of the lengths ot Gulphs that .diſtend trom Weſt t» 
Eaſt, and terminate in open thores, up along which ſhores the 
Tide at. time of flood hath room to extend ir ſelf : but if the 
courſe of. the Tide were iatercepted by ,Cliffes and Banks of 
grcat height and ſteepneſſe, there it will flow and ebbe without 
any progreſſive motion. Again, it runs to and again, Without 
changing. height in the middle parts of the Mediterrane, as nota- 
bly happeneth in the * Faro de Meſſina, between Scylla and Ca 
rybdis, where the Currents, by. reaſon, of the narrowneſle of 
the Channel, are very {wifc ; but in the more open Seas, and 
about the Iſles that ſtand farther into the Mediterranean Sea, as 
the Balcares,Corfica,Sardignia,” Elba,Sicily towards the A frican 
Coaſts, 'Malta, * Candia, &vc. the changes of watermark are 
very {inall; but the currents indeed are very notable, and eſpe- 
cially when the Sca is pent between Iflands, or between them 
andthe Continent, | | 
Now thele onely true and certain effe&s, were there no more 
to be obſerved, do, in my judgment, very probably perſwade 
any man, that will contain himſelf within the bounds of natu- 
ral cauſes, to grant the mobility of the Earth: for to make the 
v<lcl (as it may be called) of the Medicerrane ſtand ſtill, and to 
make che water contained therein to do, as it doth, exceeds my 
imagination, and perhaps every mans elſe, who will but pierce 
beyond:the riade 1n theſe kind of inquiries. ; 

. S1ap. Theſe accidents, Salvzatus, begin not now, they are 
moſt ancient, and bave been obſerved by very many, and ſeveral 
have attempted to afſigne, ſome one, ſome another cauſe for the 
ſame: and there dwelleth not many miles from hence a famous 
Peripatetick, that alledgeth a cauſe for the ſame newly fiſhed out 
of a certain Text of Ariſtotle , not well underſtood by his Ex- 
poſitors, from which Text he colle&erh, that the true cauſe of 
theſe motions doth only proceed from the different profundities 
of Scas : for that the waters 'of greateſt depth being greater 41t 


abun- 


i 
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-undance , and therefore more grave , drive back the Waters 
of lefle depth, which being afterwards raiſed , deſire to de- 
(cend , and from this continua] colluttation or conteſt proceeds 
the ebbing and flowing. Again thoſe that referre rhe ſame to the 
Moon are many, laying that ſhe hath particular Dominion over 
the Water ; and at laſt a certain Prelate hath publiſhed a little 
Treatiſe 4 whercin he ſaith that the Moon wandering too and 
fro in the Heavens attraeth and draweth towards it a Maſle of 
Water, which gocth continually following it, lo that it 1 full Sea 
alway es in that part which lyeth under the Moon ; and becauſe; 
that though ſhe be under the Horizon, yet neverthelefſe the Tide 
returneth, he ſaich that no more can be ſaid for the ſalving of that 
particular , ſave onely, that the Moon doth not onely naturally 
retain this faculty in her ſelf ; but in this caſe hath power to con+ 
fer it upon that degree of the Zodiack that is oppolite untd it. 
Others , as I believe you know, do ſay that the Moon is able 
with her temperate heat to rareftie the Water , which being ra- 
retied, doth thereupon flow. Nor hath there been wanting ſome 
__— 

S,aGR. I pray you Simplicins let us hear no more of them, 
for I do not think it 15 worth the while to waſt time in relating 
them , or to ſpend our breath in confuting them 3 ay! for your 
part , if you gave your aſſent to any of theſe or the like foole- 
tes, you did a great injury to your judgment , which neyerthe- 
lefle I acknowledg to be very piercing. 

Sar v. ButItharama little more flegmatick than you, Sagre- 
dus , will ſpend a few words in favour of Simplicins , if hapl 
he thinks that any probability is to be found in thoſe things that 
be hath related. 1 tay cherefore : The Waters, Simplicizs, that 
have theic exteriour ſuperticies higher , rep*l choſe that are infe- 
riour to them, and lower ; but {o do nor thoſe Waters that are 
of greateſt protundity ; and the higher having once driven back 
the Jower , they in a ſhort time grow quiet and* leyel. This 
your Peripatetick, muſt needs be of an opinion, that all the Lakes 
in the World that are in acalme , and thatall the Seas where 
the ebbing and flowing is inſenſible , are level in their bottoms; 
but I was ſo ſimple , that I perſwaded my ſelf that had we no 0- 
ther plummet ro ſound with, the Jfles that advance ſo high a- 
bove Water , had been a ſufficient evidence of the unevenneſle 
of theic botromes. To that Prelate I could fay that the Moon 
ranneth every day along the whole Mediterrane , and yet its 
Waters do not riſe thereupon , ſave onely in the very extream 
bounds of it Eaſtward , And here to us at Venice. And for thoſe 
that make the Moons temperate heat able to make the Water 
{well , bid them put fire under a Kettle full of Water , and hold 
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their right hand therein till that the Water by reaſon of the hex 
do riſe but one ſole inch , and then let them rake it out, ang 
write off the tumefaQion of the Sea. Or at leaſt defire themtg 
ſhew you how the Moon doth to raretie a certain part of the 
Waters , and not the remainder; as for inſtance, theſe here of 
Venice , and not thoſe of Ancona, Naples, Genowa : the truth is 
Poetick Wits are of two kinds , ſome are ready and apt tg 
invent Fables, and others diſpoſed and inclined to believe them. 
S1my. I believe that no man beljeveth Fables, fo long as he 
knows them to be ſo; and of the opinions concerning the cauſes 
of ebbing and flowing , which are many , becaule I know that of 
one ſiogle effe& there is bur one fingle caule that is true and pri- 
mary, | unde: {tand very well, and am certain that but one alone 
at the moſt can be true, and for all the reſt I am ſure that they are 
fabulous, and falſe ; and its poſſible that the true one may not be 
among thoſe that have been hitherto produced 3 nay I verily be- 
lieve that it is not ,, for it would be very ſtrange that the truth 
ſhould have lo little light, as that it ſhould not be viſible amongſt 
the umbrages of ſo many falſhoods. But this I ſhall ſay with the 
liberty that is permitt. d amongſt us, that the introduQtion of the 
Earths motion, and the making it the cauſe of the ebbing and 
flowing of Tides, ſeemeth to me as yet a conjecture no leile fa- 
bulous than the reſt of thoſe that I have. heard; and if there 
ſhould not be propoſed to me reaſons more conformable to natu- 
ral matters, I would without any more ado proceed to believe 
this to be a ſupernatural effe&, and therefore miraculous , and 
unſearchable to the underſtandings of men, as infinite others there 
are, that immediately depend on the Omnipotent hand of God. 
Sa Gs You argue very prudently , and according to the 
Do&rine of Ariſtotle, who you know in the beginning of his 
mechanical queſtions referreth thoſe things to a Miracle, the 
cauſes whereof are occult. But that the cauſe of the: ebbing and 
flowing, 1s, one of thoſe that are not to be found out, I believe 
you have, np greater proof than,onely that you ſee , that amongſt 
all thoſe that have hitherto been produced for true cauſes there- 
of , there is not one wherewith,, working by what -artifice you 
will, we are able to repreſent ſuch an effe& 3 in regard that nei- 
ther with; the light of, the Moon nor of the Sun , nor with 


temperate heats, nor with. different profundities, ſhall one ever' 
artificially make the Water conteined in an immoveable Veſliel 


to run one, way or another, and to ebbe and flow in one place; 
and not in another. But if without any other artifice, but with 
the onely moving of the Veſſe], I am able punQually. to repre* 
ſent all thoſe mutations that are obſerved in the Sea Water, why 
will you refuſe. this reaſon and runto a Miracle ? 
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3; yp. I willrun to a Miracle ſtill, if you do not with ſome 
ather natural cauſes, beſides that of the motion of the Veſſels of 
-he Sea: water diflwade me from it 3 for I know that thoſe Veſſels 
move not, in regard that all the entire Terreſtrial Globe is natu- 
rally immoveable. | 

$ a L v- But do not you think, that the Terreſtrial Globe might 
ſupernaturally, that is, by the ablolute power of God, be made 
moveable ? Sine. Whodoubts it ?. | 

Satv. Then Simplicius , ſeeing that tro make the flux and 
reflux of the Sea, it is neceſſary to introduce a Miracle, let us 
ſuppoſe the Earth to move miraculouſly, upon the motion of 
which the Sea moveth naturally : and this effect ſhall be alſo the 
more (imple, and I may fay natural, amongſt the miraculous o- 
perations, in that the making a Globe” to move round, of which 
kind we (ee many others to move, is lefſe difficult than to make 
an immenle maſſe of water go forwards and backwards, in one 
place more {wittly, and in another lefſe, and to riſe and fall in 
lome places more 3 in ſome leſſe, and in ſome not at all: and to 
work all thele different effe&s in one and the {ame Veflel that 
containeth it : beſides, that thele are ſeveral Miracles, and that 
is but one onely. And here it may be added, that che Miracle 
of making the water to move is accompanied ' with another, 
namely , the holding of the Earth ſtedfaſt againſt impetuoficies 

of the water, able to make it {wage ſometimes one way, and 
ſometimes another , 1f it were not miraculouſly kept to tights. 

Sacnrs. Good Simplicizs, let us for the prefent ſuſpend ' our 
judgement abour ſentencing the new opinion to be vain that Sal- 
viatis 1s about ro explicate unto us, nor let us ſo haſtily flye out 
into paſſion like the {colding overgrown Haggs :, and as for the 
Miracle, we may as well recurre to 1t when we have done hea- 
ring the Diſcourſes contained within the bounds of natural cau- 
ſes: though to ſpeak freely, all the Works of nature, or rather 
of God, ate in my judgement miraculous. Eg Dos 

Sar v. And Iam of rhe lame opinion ; nor doth my ſaying, 
that the motion of the Farth is the Natural caufe of 'the' cbbing 
and flowing, hinder, but that the fail morion of the Earth may 
be miraculous. Now reaffuming our Argument; T apply, and 
once again affirm, that it hath been hitherto unknown how it 
might be that the Waters contained in our Mediterratiean 
Sraights ſhould make thoſe motions, as we ſee it doth, if 1s be 
the faid Straight, -or containing \ effe] were immoyeable. "And 
that which makes the difficalty , and rendreth this matter inextri- 
cable, are the things which I am about to ſpeak of, and which 
are daily obſerved. Therefore lend me your attention. ' 

We are here in Venice, where at this time the Waters ace Tow, 
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the Sea calm, the Air tranquil ; ſuppoſe it to be young flood 
and that in the term of five or (ix hours the water do rife te 
* hand breadths and more ; that riſe is not made by the ff 
water, which was ſaid to be rarctied, but iris done by the accef. 
ſion of new Water : Water of the ſame fort with the former, 
of the ſame brackiſhnels, of the ſame denſity, of the ſame 
weight : Ships, Simplicizs, float therein as in the former, with- 
out drawing an hairs breadth more water 3 a Barrel of this ſecond 
doth not weigh one fingle grain more or leſs than ſuch another 
quantity of the other, and retaineth the ſame coldnefs without 
the leaſt alteration : Andair is, in a word, Water newly and yi 
bly entred by the Channels and Mouth of the * Lio. Conſider 
now, how and from whence it came thither. Are there happly 
hereabouts any Gulphs or Whirle- pools in the bottom of the 
Sea , by which the Earth drinketh in and ſpuerh our the Water, 
breathing as it wete a great and monſtruous Whale ? But if this 
be ſo,. how comes it that the Water doth not flow in the ſpace of 
ſix hours in Ancona, in * Raguſa, in Corfu, where the Tide is ve- 
ry ſmall, and happly unoblervable ? Who will invent a way to 
pour new Warer into an immoveable Veſſel, and to make that 
it riſe onely in one determinate part of it, andin other places 
not? Will you ſay, that this new Water is borrowed from the 
Ocean, being, brought in by the Straight of Gebraltar ? This 
will not remove the doubt aforeſaid , but will begert a greater. 
And firſt tell me what ought to be the current of that Water, 
that entering at the Straights mouth , is carried in fix hours to 
the remoteſt Creeks of the Mediterrane , at a diſtance of two 
or three thouſand Miles, and that returneth the ſame ſpace again 
in alike time at its going back ? What would Ships do that lye out 
at yea? What would become of thoſe that ſhould be in the 
Straights-mouth in a continual precipice of a vaſt accumulation of 
Waters, thar entering in at a Channel but eight Mile: broad, is to 
give admittance to {o much Water as in fix hours ovet-floweth a 
traft of many hundred Miles broad, 8 thouſands in length? What 
TIS ». what Falcon runneth or flyeth with ſo much ſ{wiftneſs ? 
With the {wifrneſs, I ſay, of above 400 Miles an hour. The cur- 
rents run (nor can it be denied) the long-wayes of the Gulph,but 
ſo ſlowly, as that a Boat with Oars will out-go them, though in- 
deed. not without defalking tor their wanderings. Moreover,if this 
Water come in at the Straight , the other doubt yet remaineth, 
namely,how it cometh to flow here ſo high in a place ſo remote, 
without firſt riſing a like or greater height in the parts more adja- 
cent? In a word,I cannot think that either obſtinacy,or ſharpnels 
of wit can ever find an anſwer to theſe Objeftions, nor conle- 
quently ro maintain the ability of the Earth againſt them, keep- 
ing within the bounds of Nature. SaGR. 
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$ +6 &. I have all the while perfe&ly apprehended you tn this; 
and [| ſtand greedily attending to hear in what manner theſe won- 
ders may occur without obſtruttion trom the motion already al- 
ſigned to the Earth. . . | | | 
Sar v. Thele effeRts being to enſue in conſequence of the mo- 
tions that naturally agree with the Earth, it is neceſlary that they 
not onely mect with no impediment or obſtacle,but that they do 
follow eaſily, & not onely that they follow with facility,but with 
neceſlity,ſo as that it is Impoſlible that it ſhould ſucceed otherwiſe, 
for ſuch is the property & condition of rhings natural & true: Ha- 
ving therefore ſhewen the impotlibility of renfring a reaſon of the 
motions diſcerned in the Waters, & at the ſame time to maintain 
the immobility of the veflel that containeth them:we may proceed 
ro enquire, whether the mobility of the Container may produce 
che required effect, in the manner that it is oblerved to evyene. 
"”" Two kinds of motions may be conterred upon a Veſſel, where- 
by the Water therein contained, may acquire a faculty of flu- 
Cuating 1n 1t , one while towards one tide, and another. while 
towards another; and there one while to ebbe, and another 
while ta flow. The firſt is, when firſt one, and then another of 
thoſe 1ides is declined, for then the Water running towards the 
inclining ſide, will alternately be bigher and lower , ſometimes 
on one {ide;and ſometimes on another. But becauſe that this riſfi 
and abating is no other than a receſſion and acceſſion to the centre 
of the Earth, ſuch a motion cannor be aſcribed to the concavi- 
ties of the (aid Earth, that are the Veſſels which contain the Wa- 
ters 3 the parts of which Veſſel cannot by any whatſoever motion 
aſſigned to the Earth , be made to approach or recede from the 
centre of the ſame: The other ſort of motion is , when the 
Veſſel moveth (without inclining in the leaſt) with a progreſſive 
motion, not uniform; but that changeth velocity, by ſometimes 
accellerating, and other times retarding : from which diſparity 
it would follow, that the V Vater contained in the Veſlel its true, 
but not fixed faſt co it, as its other ſolid parts, but by reaſon of 
its fluidity , as if it were ſeparated and at liberty, and not obli- 
ged to follow all the mutations of its Container, in the retardation 
of the Veſſel, it keeping part of the zzrpetus before conceived , 
would run towards the the preceding part ; whereupon 'it 'would 
of -neceflity come to riſe 3 and on the contrary, if new velocity 
ſhould be added to the Veffel; with retaining parts of its tardity, 
ſtaying ſomewhit behind, before ir could habituate it ſelf to the 
new impets,' it would hang back towards the following part , 
where it would: come to rile ſomething. The which effe $ we 
may plainly declare and make out to the Senfe by the example of 
one of thoſe ſame Barks yonder; :which continually come' from 
Ccc 3 * Li%%a" 
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* Liz.4- Fuſina,laden with freſh water,for the ſervice of the City, 
Let us therefore fancy one of thoſe Barks, to come from thence 
with moderate velocity along the Lake,carrying the water gently, 
of whichir is full : and then either by running a ground, or by 
ſome other impediment that it (hall meet with, let it be notably 
retarded. The water therein contained ſhall not, by that meang, 
loſe, as the Bark doth, its pre-conceived #w:petxs, but retaini 
the ſame, ſhall run forwards rowards the prow, where it ſhall 
riſe notably, falling as much a ſtern. Burt if, on the contrary, 
the faid Bark, in the midſt of its {ſmooth courſe, ſhall have a new 
velocity, with notable augmentation added to it, the water con- 
tained before it can habituate it ſelf thereto, continuing in its 
tardity , ſhall ſtay bchinde y namely a ſtern, where of conſe- 
quence it ſhall mount, and abate for the {ame at the prow, This 
cffe& is undoubted and manifeſt, and may hourly be experimen« 
ted; in which I defire that for the preſent three particulars may 
be noted. The firſt is, that to make the water to riſe on one 
ſide-of the veſſel, there is no need of new water, nor thatit run 
chither, forſaking the other fide, The-lecond 15, that the water 
in the middle doth not riſe or tall notably, unlefle the courſe of 
the Bark were not before that very {wift, and the ſhock or other 
arreſt that held ir exceeding ſtrong and ſudden, in which caſe its 
pollible, that not only all the water might run forwards, but 
chat-the greater part thereof might iſſue forth of the Bark : and 
the ſame alſo would enſue, whilſt that being under ſail in a 
ſmooth courſe, a moſt violent impets ſhould, upon an inſtant, 
overtake it : But when to its calme motion there is added a mo» 
derate retardation or incitation, the middle parts (as I ſaid) un- 
obſervedly riſe and fall : and the other parts, according as they 
are neerer to' the middle, rife the lefſe ; and the more remote, 
more. The third js, that whereas the parts about the midit do 
make hittle alteration in riſing and falling, in reſpe& of the wa- 
ters of the ſides 3 on the contrary, they run forwards and back- 
wards very much, 1n compariſon of the extreams. Now , my 
Maſters, that which the Bark doth, in reſpe& of the water by it 
contained, and that which the water contained doth, in re- 
ſpe& of the Bark its container, is the ſelf-ſame, to an hair, with 
that which the Mediterranean Veſſel doth, in reſpe& of the wa- 
ters in it contained, and that which the waters contained do, 1n 
refpe& of rhe Mediterranean Veſlel their container. . It follow- 
eth-now that we:demoenſtrate how, and in what manner it is true, 
that; the Mediterrane, and all the other Straits; and in a word, 
all the parts of the Earth do all move, with a motion notably 
uneven, thongh-no motion that is not. regular and uniforme, 
thereby afligned-to all the ſaid Globe taken colleRively. 
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$i» y. This Propoſition, at firſt ſight to me, thar am neither 
Gcometrician nor Aſtronomer, hath the appearance of a very 
reat Paradox; and if it ſhould be true, that the motion of the 
whole, being regular, that of the parts, which are all united to 
their whole, may be irregular, the Paradox will overthrow the 
Axiome that affirmeth, Eandem eſſe rationem totins + par- 
tium. | 

Sarv. I will demonſtrate my Paradox, and leave it to your 
care, Simplicinus, to defend the Axiome from it, or elle to re- 
concile them; and my demonſtration ſhall be ſhort and fa- 
miliar, depending on the things largely handled in o8c prece- 
dent conferences, without introducing the leaſt ſyllable, in fa- 
your of the flux and reflux. 

We have ſaid, that the morions aſſigned to the Terreſtrial 
Globe are two , the firſt Annual, made by its centre about the 
circumference of the Grand Orb, under the Ecliptick, accordin 
to the order of the Signes, that is, from Weſt to Eaſt ; the other 
made by the ſaid Globe — about its own centre in twent 
four hours; and this likewiſe from Weſt to Eaſt : though a- 
bout an Axis ſomewhat inclined, and not equidiſtant from that 
of the Annual cotiverfion. Fromthe mixture of theſe two mo- 
tions, each of ic (elf uniform; I ſay, that there doth reſult an 
uneven and deformed motion in the parts of the Earth. Which, 
that it may the more eaſily be underſtood, 1 will explain, by 
drawing a Scheme thereof. And firſt, about the centre A ſn 
Fig. x. of this Dialogue] 1 will defcribe the circumferehce of 
the Grand Orb BC, in which any point being taken, as B, 
about it as a centre we will deſcribe this leffer circle DEF G, 
repreſenting the Tetreſtrial Globe; the which we will ſuppoſe 
to run thorow the whole circumference of the Grand' Orb, with 
its centre B, from the Weſt rowards the Eaſt, that is, from the 

ct B towards C; and moreover we will tuppoſe the Terre- 
Arial Globe to turn about its own centre B likewiſe from Weſt 
to Eaſt, thar is, according to the ſucceſſion of the points 
DEFG, in the ſpace of twenty four hours. But here we 
ought carefully to 'note, chat a circle turning round upon Ks 
own centre, each part. of it muſt, at different times, move with 
contraty motions : the which is manifeſt, conſidering'that whilſt 
the parts of ' the circumference, about the point D move to the 
left hand, that is, towards E, the oppoſite parts that are about F; 
approach'ro the right hand, that is, rowards G; fo that when 
the parts D ſhall bein F, their motion ſhall 'be _ to what 


it was before. when it was in ID. Furthermore , the fame time 
that the parts E defcend, if I may fo ſpeak, towards F, thoſe in 


G aſcend rowards D. It being therefore preſuppoſed, that 
| there 
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there are ſuch contrarieties of motions in the parts of the Terre. 
ſtrial Surface, whilſt it turneth round upon its own centre, it ;x 
neceſſary, that in conjoyning this Diurnal Motion, with the other 
Annual, there do reſult an abſolute motion for the parts of the 
ſaid Terreſtrial Superticics, one while very accelerate, and ano. 
ther while as ſlow again. The which is manifeſt , conſiderin 
ficſt the parts about D, the ablolute motion of which ſhall be 
extream {wift, as that which proceedeth from two motions made 
both one way, namely, towards the left hand; the firſt of 
which is part of the Annual Motion, common to all the parts of 
the Globe, the other is that of the ſaid point D., carried likewiſe 
to the left, by the Diurnal Revolution ; fo that, in this caſe, the 
Diurnal mocion increaſeth and accelerateth the Annual. The 
contrary to which happeneth in the oppolite part F, which,whiiſt 
it is by the common annual motion carried, together with the 
whole Globe, towards the left, it happeneth to be carried by the 
Diurnal converſion alſo towards the right : ſo that the Diuc- 
nal motion by that means derrateth from the Annual , where- 
upon the abſolute motion, reſulting from the compoſition of both 
che other;,is much retarded. Again, aboft the points E and G, 
the abſolute motion becometh 1n a manner equal to the ſimple 
Annual one, in regard that little or nothing increafſerh or dimi- 
niſheth it, as not tending either to the left hand, or to the right, 
but downwards and upwards. We will conclude therefore, that 
like as it is true, that the motion of the whole Globe, and of 
each of its parts, would be equal and uniforme, in caſe they did 
move with one ſingle motion, whether it were the meer Annual, 
or the fingle Diurnal Revolution, ſo it 15 requiſite, that mixing 
thoſe two motions together, there do reſult thence for the parts 
of the'ſaid Globe irregular motions, one while accelerated, and 
another while retarded, by means of the additions or ſubſtradi- 
ons of the Diurnal converſion from the annual circulation. So 
that, if it be true (and moſt true it is, as experience proves ) that 
th: acceleration and retardation of the. motion of the Veſ- 
ſel, makes water contained therein to run to and again the long 
wayes of it, and to rife and fall 1n its extreames, who will make 
ſcruple of, granting, thar the ſaid, effe& may, nay ought to ſuc- 
cecd in the Sea-waters,. contained. within their, Veſſels, ſubje& to 
ſuch like a)terations,, and eſpecially in thoſe that diſtend. them- 
ſelves lopg-wayes from Weſt to Eaſt, which is the courſe that 
the miotion of thoſe ſame Veſſels ſteereth ? Now this is the 
moſt patent and primary caufe of the ebbing and flowing, with- 
out the which no {uch effe& would enſue. But becauſe the par- 
ticular accidents are many and various, that in ſeveral places and 
times are, gbſerved , which muſt: of neceflicy have dependance 
| on 
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oa other diff:rent concomitant cauſes, although they ought all 
co have connexion with the primary ; therefore it 15 convenient 
that we propound and examine the ſeveral accidents that may 
be the cauſes of ſuch different effects. | 
The firſt of which is, that when ever the water, by means of a 

notable retardation or acceleration of the motion of the: Veſle], 
its container, ſhall have acquired a cauſe of running towards this 
or that extream, and ſhall be rav{ed in the one, and abated in the 
other, it ſhall not nevertheleſſe continue, for any time jn that 
ſtate, when once the primary caule is ceaſed: but by vertue of 
its own gravity and natural inclination to level and grow, even it 
ſhall ſpeedily return backwards of its own accord, and, as bcing 

rave and fluid, ſhall not only move towards Aquzilibrinum ; but 
being impelled by its own zmpetrs, ſhall go beyond it, riſing in 
the part, where before it was loweſt ; nor ſhall it ſtay here , but 
returning backwards anew, with more reiterated reciprocations of 
its undulations, it ſhall give us to know, that it will not from a 
velocity of motion, once conceived, reduce it ſelf, in an inſtant, 
to the privation thereof, and to the ſtate of reſt, but. will ſucceſ- 
ſively, by decreaſing a lictle and a little, reduce it ſelf unto the 
ſame, juſt in the ſame manner as we {ce a weight hanging at a 
cord, after it hath been once removed from its ſtate of reſt, that 
is, from its perpendicularity, of its own accord, to return thither 
and ſettle it felt, but not till ſuch time as it ſhall have often 
paſt to one (ide, and to the other , with its reciprocall vi- 
brations: | £2068 | 

The ſecond accident to be oblerved is, that the before- 

declarcd reciprocations of motion come to be made and repeated 
with greater or leſſer frequency, that is, under ſhorter or longer 
times, according to the diffetent lengths of the Veſſels contain- 
ing the waters; fo that in the ſhorter ſpaces the reciprocati- 
ons are more frequent, and in the longer more rare : juſt as in 
the former example of pendent bodies, the vibrations of thoſe 
that arc hanged to longer cords are ſeen to be lefſe frequent, 
than thole of them that hang. at ſhorter ſtrings . | 

| And here, for a third obſervation, it is. to be noted, that not 
onely the greater or lefſer length of the Veſſel is a cauſe that 
the water maketh its- reciprocations under different times 3 but 
the greater or leſſer profundity worketh the ſame effet. And 
it happeneth, that of waters contained in receptacles of equall 
length, bur of unequal depth, that which ſhall be the deepeſt, 
maketh its undulations under ſhorter times; and the reciprocati- 
ons of the ſhallower waters are leſfe frequent. | 


Foncthly, there.are two effects worthy to be noted, and di- 
ligently obſerved; which the water worketh in thoſe its vibra- 
; | tions; 
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tions 3 the one 1s its riſing and falling alternately towards the 
one and other extremity 3 the other isits moving andrunning, tg 
{ſo ſpeak, Horizontally torwards and backwards. Which two dif. 
ferent motions differently reſide in divers parts of the Water : 
for its extream parts are thoſe which moſt eminently riſe and fall; 
thoſe in the middle never abſolutely moving upwards and down- 
wards ; of the reſt ſucceſſively thole that are neereſt to the ex. 
treams riſe and fall proportionally more than the remote : but on 
the contrary, touching the other progreſſive motion forwards 
and backwards, the middle parts move notably, going and re- 
turning, and the waters that are in the exrream parts gain no 
ground at all; fave onely 1n caſe that in their riſing they over- 
flow their banks, and break forth of their firſt channel and re- 
ceptacle ; but where there is the obſtacle of banks to keep them 
in, they onely rilc and fall ; which yet hindereth not the waters 
in the middle from fluctuating to and again ; which likewiſe 
the other parts do in proportion , undulating more or lefle, 
according as they are neerer or more remote from the middle. 
The fifth particular accident ought the more attentively to be 


the Earths motiovs Conſidered, in that 1t 1s impoſlible to repreſent the effeGt there- 


smpoſſible tobe re» 
anced to prattice 
by art, 


of by an experiment or example ; and the accident 1s this. In 
the veſſels by us framed with art, and moved, as the aboye- 
named Bark, one while more, and another while leſle {wiftly, 
the acceleration and retardation 1s imparted in the {ame manner 
to all the veſſel, and to cvery part of it 3 ſo that whilſt ». g. the 
Bark forbeareth to move, the parts precedent retard no more 
than the ſubſequent, but all equally partake of the ſame re- 
tardment ; and the fſelf-ſame holds true of the acceleration, 
namely, that conferring on the Bark a new cauſe of grea- 
ter velocity, the Prow and Poop both accelerate in one and 
the ſame manner. But m huge great veſſels, ſuch as are the very 
long bottomes of Seas, albeit they alſo are no other than cer- 
cain cavities made in the folidity of the Terreſtrial: Globe, 
it' alwayes admirably happeneth,' that their extreams do not 
unitedly equall, and at the ſame moments of time increale 
and diminiſh their miotion, but it happeneth that when one of its 
extreames hath, by vertue of the commixtion of the two 
Motions, Diurnal, and Annual, 'greatly retarded its velocity, 
the other extream is animated'with #n extream ſwift motion. 
VW hich for the better underſtanding of it we will explain» real» 
luming a Scheme like'to the former ; in which if we do but lap- 
poſe a tra& of Sea to be long , &. g. a fourth part, asis:the arch 
B C [ in Fig. 2.] becauſe the parts-B are, as hath been already 
declared , very iwift 1n. motion, by reaſon of the union of the 
two motions diwnal'aftd annual,”*towards one and the ſame oy 
Ithaar: . ut 
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but the part C at the ſame time is retarded in its motion , as be 

ing deprived of the” progreſſion dependant on the diurnal motion: 
If we ſuppoſe, I ſay, a trad of Sea as long as the arch BC, we 
have already ſeen, that its extreams ſhall move in the {ame time 
with great inequality. And extreamly different would the velo- 
cities of a trad of Sea be that is in length a ſemicircle , and pla- 
ced in the poſition BCD, in regard that the extream B would 
be in a moſt accelerate motion, and the other D, in a moſt flow 
one ; and the intermediate parts torvards C,, would be in a 
moderate motion. And according as the ſaid trafts of Sea ſhall 
be ſhorter , they ſhall lefſe parricipate of this extravagant acci- 
dent , of being in ſome hours of the day with their parts diverſly 
affe&ed by velocity and tardity of motion. So that, if,as in the firſt 
caſe, we {ee by experience that the acceleration and retardation , 
chough equally imparted to all the parts of the conteining Veſſel, 
is the caule that the water contained, fluctuates too and again,what 
may we think would happen in a Veſlel ſo admirably di{poſed, 
that retardation and acceleration of motion is very unequally 
contributed ro its parts ? Certainly we muſt needs grant that 
greater and more wonderful cauſes of the commortions in the 
Water ought to be looked for. And though it may ſeem im- 
poſſible to ſome, that in artificial Machines and Veſſels we ſhould 
be able to experiment the effects of ſuch an accident ; yet ne- 
vertheleſle it is not abſolutely impoſlible to be done ; and I have 
by me the model of an Engine, in which the effe& of theſe admi- 
rable commixtions of motions may be particularly obſerved. But 
as to what concerns our preſent purpoſe , that which you may 
= hitherto comprehended with your imagination may ſuf- 

ce. 

SacR. I for my own particular very well conceive that this 
admirable accident ought neceflarily to evene in the Straights of 
Seas , and eſpecially in thole that diſtend themſelves for a great 
length from VVeſt to Eaſt ; namely according to the courle of 
the motions of the Terreſtrial Globe; and as it is in a certain 
manner unthought of , and without a preſident among the moti- 
ons poſlible to be made by us, ſoit is not hard for me to believe, 
that effe&s may be derived from the ſame, which are not to be i- 
mitated by our artificial experiments. 

Sar yv. Theſe things being declared , it is time that we pro- 
ceed to examine the particular accidents, which, together with 
their Yiverſities , are obſerved by experience in the ebbing and 
flowing of the waters. And firſt we need not think it hard ro 

uefſe whence it happeneth, that in Lakes; Pooles,and alſo in the 
lefſer Seas tliere is ns notable flux and reflux'; the which hath 
two very folid reaſons. The oneis, that by'reafon of the ſhort- 
Dad nefſe 
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nefle of the Veſſel, in its acquiring in ſeveral hours of the day 
ſeveral degrees of velocity , they are with very little difference 
acquired by all its parts; for as well the precedent as the ſubſe. 
quent, that 1s to lay, both the Eaſtern and VVeltern parts, do 
accelerate and retard almoſt in the ſame manner ; and witha] 
making that alteration by little aud little, and not by giving the 
motion of the contcining Veſlcl a ſudden check, and retard. 
ment, or a {ſudden and great impulle or acceleration ; both it 
and all its parts , come to be gently and equally impreſſed with 
the ſame degrees of velocity ; from which uniformity ic follow. 
eth, that allo the conteined water with but (mall reſiſtance and 
oppolition, receiverh the lame impreſſions, and by conſequence 
doth give but very obſcure ſignes of its rifing or falling , or of its 
running towards one part or another. The which effect is likewiſe 
manifeſtly to be ſeen in the little artificial Veſſels, wherein the 
contained water doth receive the ſelf ſame impreſſions of yeloci- 
ty 3 when ever the acceleration and retardation is made by gentle 
and uniform proportion. But in the Straights and Bays that for a 
great length diſtend themſelves from Eaſt to Weſt , the accele- 
ration and retardation is more notable and more uneven, for 
that one of its extreams ſhall be much retarded in motion, and 
the other ſhall at the ſame ume move very ſwiftly : The reci- 
procal libration or levelling of the water proceeding from the ;m- 
petus that ir had conceived from the motion of irs container, 
The which libration, as hath been noted , hath its undulations 
very frequent in ſmall Veſlcls; trom whence enſues , that though 
there do reſide in the Terreſtrial motions the cauſe of conter- 
ring on the waters a motion onely from twelve hours to twelve 
hours, for that the motion of the contcining Veſſels do cx- 
treamly accelerate and extreamly retard but once every day, 
and no more 3 yet neverthelefſe this ſame ſecond cauſc depend- 
ing on the gravity of the water which ſtriverh to reduce it lelf to 
equilibration , and that according to the ſhortneſle of the Vel- 
{el hath ics reciprocarions of one, two, three, or more hours, this 
intermixing with the firſt , which alſo ic ſelf in ſmall Veſſels is 
very little , it becommeth upon the whole altogether jnſen{ible. 
For the primary cauſe , which hath the periods of twelve hours, 
having not made an cud of imprinting the precedent commoti- 
On, it is overtaken and oppoled by the other ſecond , depen- 
dant on the waters own weight , which according to the brevity 
and profundity of the Veſſel, hath the time of its undulations of 
one, two, three, ' four , or more hours ; and this contending 
with the other former one, diſturbeth and removeth it , not per- 
mitting it to come to the height , no nor to the half of its moti- 
on 3 and by this conteſtation the evidence of the ehbing 30 
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flowing is wholly annihilated , or at leaſt very much obſcured. 
I paſſe by che continual alteration of the air , which diſquicting 
the water, permits us not to come to a certainty, whether any , 
though bur (mall , encreaſe or abatement of half an inch, or 
lefſe , do relide in the Straights , or receptacles of water not a- 
bove a degree or two in length. 

[ come in the ſecond place to refolve the queſtion , why, there 
not reſiding any vertue in the primary principle of commoving 
the waters, fave onely cvery twelve hours , that is to ſay, once 
by the greateſt velocity, and once by the greateſt tardity of 
motion 3 the ebbings and flowings ſhould yet neverthelefle ap- 
pear to be every fix hours. To which is an{wered , that this de- 
rermination cannot any wayes be taken from the primary cauſe 
onely ; bur there is a neceſlity of introducing the ſecondary cau- 
ſes, as namely the greater or lefſe length of the Veflels , and 
the greater or lefſe depth of the waters in them conteined. 
Which cauſes although rhey have not any operation in the moti- 
ons of the waters, thoſe operations belonging to the {ole prima> 
ry cauſe , without which no ebbing or flowing would happen, 
yet nevertheleſſe they have a principal ſhare in determining - the 
times or periods of the reciprocations , and herein their jnflu- 
ence is ſo powerful , that the primary cauſe muſt of force give 
way unto them. The period of ſix hours therefore is no more 
propzr or natual than thoſe of other intervals of times, though 
indeed its the moſt obſerved , as agreeing with our Mediterrane, 
which was the onely Sea that for many Ages was navigated : 
though neither is that period obſerved in all its parts 3 for 
that in ſome more anguſt places , ſuch as are the Hel/e» 
ſpont , and the Agean Sea , the periods are much ſhorter , 
and alſo very divers amoagſt themſelves ; for which diver- 
fitics , and their cauſes incomprehenlible to Ariſtotle, ſome 
ſay , that after he had a long time obſerved it upon ſome 
cliffes of Negropont , being brought to deſperation , he threw 
himſelf into the adjoyning Exrips ; and voluntarily drowned 
himſelf. t = 

In the third place we have the reaſon ready at hand, whence 
it comimeth to paſſe , that ſome Seas, although very long , as 1s 
the Red Sea, are almoſt altogether exempt from Tides , which 
happeneth becauſe their length extendeth not from Eaſt to 
Weſt , but rather tranſverſly from the Southeaſt to the North- 
weſt ; but the-motions of the Earth going from Weſt to Faſt ; 
the impulſes of the water, by that means, alwayes happen to fall 
inthe Meridians; and do not move from patallel to parallel ; 
inſomuch that. in the Seas that extend themſelves athwart to- 


wards the Poles ; and that the contrary way are narrow , there is 
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no cauſe of ebbing and flowing , ſave onely by the participation 
of another Sea , wherewith it hath communication , that is ſub. 
jet to great commotions. | 
Ebives and In the fourth place we ſhall very eaſily find out the reaſon 
flawings n, <fhwny why the fluxes and refluxes are greateſt, as to the waters riſin 
| _  Guhhs and falling in the utmoſt extremities of Gulphs, and leaſt in the 
| and leaft in the intermediate parts 3 as daily experience (ſheweth here in Venice, 
anidade parts. lying in the farther end of the Adriatick Sea , where that diffe. 
rence commonly amounts to five or fix feet ; but in the places 
7 of the Mediterrane , far diſtint from the extreams , that mutati. 
If - on is very ſmall , as in the Iſles of Corſica and Sardinnia , and 
b. - in the Strands of Rowe and Ligorne , where it exceeds not half a 
iF | foot ; we ſhall underſtand alſo, why on the contrary , where 
þ the ri{ings and fallings are ſmall , the courſes and recourſes are 
great : 1 ſay it isancaſie thing to underſtand the cauſes of theſe 
accidents , ſeeing that we meet with many manifeſt occurrences 
of the ſame nature in every kind of Veſlel by us artificially com- 
poſed, in which the ſame effe&s are obſerved naturally to fol- 
low upon our moving it unevenly, that 1s, one while faſter, and 
another while flower- 
why in narow Moreover , conſidering in the fifth place , that the ſame 
] places the courſe quantity of Water being moved, though but gently, in a {patious 
K of the waters # (h,nnel , comming afterwards to go through a narrow paſlage 
more ſwift than in ) e) 6 Y paltage, 
larger. will of neceſſity run, with great violence, we ſhall not finde it hard 
to comprehend the cauſe of the great Currents that are made 
6 in the [narrow Channel that ſeparateth Calabria from Sicilia : 
F for that all the Water that, by the ſpaciouſneſſe of the Iſle, 
and by the Jonick Gulph, happens to be pent in the Eaſtern 
part of the Sea, though it do in that, by reaſon of its largenel, 
gently deſcend towards the Weſt, yet nevertheleſſe, in that it 
is pent up in the Boſphorxs, it floweth with great violence be- 
tween Scilla and Caribdis, and maketha great agitation. Like to 
which, and much greater, is ſaid to be betwixt Africa and the 
great Iſle of St. Lorenzo, where the Waters of the two vaſt 
Seas, Indian and Ethziopick, that lie round it, muſt needs be 
ſtraighrned into a lefſe Channel between the ſaid Ifle and the 
Ethiopian Coaſt. And the Currents muſt needs be very great 
in. the Straights of Magellanes, which joyne together the 
vaſt; Oceans of Ethiopia, and Del Zur, called alſo the Pacifick 
Sea. | | | 
| A diſcuſſion of It follows now, in the ſixth place, that to render a reaſon of 
# pov 7 ali ſome. more abſtruſe and incredible accidents, which are obſer- 
þ in the ebbing and Ved Upon this occafion, we. make a conſiderable refle&ion upon 
flowing. the two principal cauſes - of ebbings and flowings, afterwards 
compounding and mixing them together. The firſt and ſimpleſt 


of 
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of which is (as hath often been ſaid) the determinate accelera- 
tion and retardation of the parts of the Earth, from whence 
the Waters have a determinate period put to their decurfions 
rowards the Eaſt, and return towards the Weſt, in the time of 
twenty four hours. The other is that which dependeth on the pro- 
per gravity of the Water, which being once commoved by the 
primary cauſe, ſeeketh, in rhe next place, to reduce it {elf ro A#- 
quilibrium, with iterated reciprocations; which are not deter- 
mined by one ſole and prefixed time ; but have as many varie- 
ties of times as are the different lengths and profundiries of the 
receptacles, and Straights of Seas; and by what dependerh on 
this ſecond principle, they would ebbe and flow, ſome in one 
hour, others 1a two, 1a four, in fix, in eight, 1n ten, &c. Now if 
we begin to put together the f1:{t caule, which hath its ſet Period 
from twelve hours to twelve hours, with ſome one of the ſecon- 
dary, that hath its Period werb. grat. from five hours to five 
hours, it would come to paſle, that at ſometimes the primary 
cauſe and ſecondary would accord to make impulſes both one 
and the ſame way 3 and in this concurrency, and (as one may call 
it) unanimous conſpiration the flowings ſhall be great. At other 
times it happening that the primary impulſe doth, in a certain 
manner, oppoſe that which: the ſecondary Period would make; 
and in this conteſt one of the Principles being taken away, that 
which the other would give, will weaken the commotion of the 
Waters, and the Sea will return to a very tranquil State, and 
almoſt immoveable. And at other times, according as the two 
aforeſaid Principles ſhall neither altogether conteſt, nor altoge- 
ther concur, 'there ſhall be other kinds of alterations made in 
the increaſe and diminution of the ebbing and flowing. - It may 
likewile fall out that two Seas , conſiderably great and which 
communicate by {ome narrow Channel, may chance to have, by 
reaſon of the mixtion of the two Principles of motion , one 
cauſe to flow at the time that the other hath cauſe to move a 


contrary way 3 in which'cafſe in the Channel, whereby they dif. 


imbogue themſelves into each-other, there do extraordinary 
conturbarions inſue, with' oppoſite and vortick motions, and 
moſt dangerous boilings and' breakings , as frequent relations 
and experiences do afſure us. From- ſuch like diſcordant moti- 
ons, dependent'not onely on the differenr pofitrons and longi- 
tudes, but very much alſo upon the different profundities of the 
Seas, which have the ſaid intercourſe there do*happen at fome- 
times different commotions in the 'Waters, irregular, and that 
can be reduced to no rules of obſervation, the reaſons of which 
have much tronbled, and alwayes do trouble Mariners, for that 
they meet with them without ſeeing cither inipulſe of winds, of 
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ether eminent aercal alteration that might occaſion the ſame ; «f 
which diſturbance of the Air we ought ro make great account 
in other accidents, and to take it for a third and accident; 
cauſe, able to alter very much the oblervation of the effe&s de 
pending on the ſecondary and more eflential cauſes. And it iz 
not to be doubted, but that impetuous windes, continuing to 
blow, for example, from the Eaſt, they ſhall retein the Water, 
and prohibit the reflux or ebbing ; whereupon the ſecond and 
third reply of the flux or tide overtaking the former, at the 
hours prefixed, they will {well very high ; and being thus born 
up for ſome dayes, by the ſtrength of the Winds, they ſhall riſe 
more than uſual, making extraordinary inundations. 

We ought allo, and this ſhall ſerve for a ſeventh Probleme) 
to take notice of another cauſe of motion dependant on the 
great abundance of the Waters of great Rivers that diſcharge 
themſelves into Seas of no great capacity, whereupon in the 
Straics or Boſpbori that communicate with thoſe Scas, the Waters 
are {cen to run always one way : asit happeneth in the Thraci- 
an Boſpnorus below Conſtantinople , where the water alwayes 
runneth from the Black-Sea, towards the Propontis : For in the 
ſaid Black: Sea by reaſon of its ſhortneſle , the principal cauſes 
of ebbing and flowing are but of ſmall force. But, on the con- 
trary , very great Rivers falling into the ſame , thoſe huge de- 
fluxions of water being to pale and diſgorge themſelves by the 
the Strajght, the *courle is there very notable and alwayes to- 
wards the South; , Where moreover we ought to take notice, that 
the ſaid Straight or Channel , albeit very narrow , is not ſubje& 
to perturbations , as the Straight of Scz[la and Carybdss 3 for that 
that hath the Black-Sca above towards the North , and the Pro- 
pontis, the Agean, and the Mediterranean Seas joyned unto it, 
though by a long tra towards the South ; but now, as we have 
oblerved , the Seas, though of never ſo great length, lying North 
and South , are not much ſubje& to ebbings and flowings 3 but 
becaule the Szcilian Straight is ſituate between the parts of the 
Mediterrane diſtended for a long tra& or diſtance from Weſt to 
Eaſt, that is, according to the courle of the fluxes and refluxes; 
therefore in this the agitations are very great; and would be 
much more violent between Hercules Pillars , in caſe the 
Straight of Gzbraltar did open lefle ; and thoſe of the Straight ol 
Magellanes are reported to be extraordinary violent. 

This is what, for the preſent, cometh into my mind to ſay unto 
you about the cauſes of this firſt period diurnal of the Tide, and 
its various accidents , touching which, if you have any thing to 
offer , you may let us hear. it, that ſo we may afterwards pro- 
cecd to the'other two periods, monethly and annual. 
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Sik y. In my opinion, It cannot be denied, but that your diſ- 
courſe carrieth with it much of probability, arguing, as we ſay, 
ex ſuppoſitione , namely, granting that the Earth moyeth with 
the two motions afligned it by Coperniczs : but if that motion +, Hypotheſis 
be diſproved, all that you have ſaid is vain, and inſignificant :; the Earths mo 
and for the diſproval of that Hypotheſes , it is very manifeſtly _ ether 
hinted by your Diſcourſe it ſelf. You, with the ſuppoſition of oped. 
the two Terreſtrial motions, give a reaſon of the ebbing and 
flowing ; and then again, arguing circularly, from the ebbin 
and flowing , draw the reaſon and confirmation of thoſe very 
motions 3 aud fo proceeding to a more {pecious Dilcourſe, you 
ſay that the Water, as being a fluid body, and not tenaciouſly 
annexcd to the Earth, is not conſtrained punctually to obey eve- 
ry of its motions, from which you afterwards infer its ebbing 
and flowing, Now I, according to your own method, argue 
the quite contrary, and ſay 3 the Air is much more tenuous, and 
fluid than the Water, and lefle annexed to the Earths ſuperfici- 
es, to which the Water, if it be for nothing elſe, yer by reaſon 
of its gravity that prefſeth down upon the ſame more than the 
light Air, adhereth ; therefore the Air 1s much obliged to fol- 
low the motions of the Earth : and therefore were it {o, that the 
Earth did move in that manner, we the inhabitants of it, and 
carried round with like velocity by it, ought perpetually to feel 
a Winde from the Eaſt that beateth upon us with intolerable 
force. And that ſo it ought to fall out, quotidian experience aſ- 
furerh us : for if with onely riding poſt, at the ſpeed of eight or 
ten miles an hour in the rranquil Air, the incountering of it with 
our face {eemeth to ns a Winde that doth not lightly blow upon 
us, what ſhould we expe& from our rapid courſe of 800. or a 
thouland miles an hour, againſt the Air, that is, free from that 
motion ? And yet; notwithſtandiag we cannot perceive any 
thing of that nature. | 

Sa Lv. To this objeQion that hath much of likelihood in it, I The anſwer & 
reply, that its true, the Air is of greater rennity and levity ; and, M.. objetions _ 
by reaſon of its levity, lefſe adherent to the Earth than Water fo ——_— Als 
mach more grave and *bulky ; but yet the conſequence is falſe refria! Globe. 
that vou inter from theſe qualities; namely, that upon account *<2Pulcnra, 
of that its levity, tenuity, and leffe adherence to the Earth, it | 
ſhould be more exempt than the. Water from following the 
Terreſtrial Motions ; ſo as that to us, who abſolutely pertake of 
of them, the ſaid exemption ſhould be ſenſible and manifeſt ; 
nay, it happeneth quite contrary ; for, if you well temember, the 
cauſe of the ebbing and flowing of the Water affigned by us, 
conliſteth in the Waters not following the unevenneſſe of the 
motion of its Vefle], but retaining the 2xpetxs conceived before, 
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The Water more 
apt to conſerve an 
imperns conceived, 


then the Air« 


Li9 ht bodies eaſier 
to be moved than 
heavy. but leſs apt 
20 Conſerve the mo» 
tion, 
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that the Air be 
commoved by - 
rugged ſurface © 
rene fob than 
by the Celeſtial 
motion. 


The yevolntion of 


the Earth con- 
firmed by 4 nw 


argument taken 


from the eAir. 


G. Gatirt=us, his Syfleme. 


without diminiſhing or increaſing it according to the preciſe rat, 
of its diminiſhing or increafing in its Veſſel. Becaule therefor, 
that in the conſervation and retention of the impetus before coy. 
ceived, the diſobedience to a new augmentation or diminution «f 
motion conſiſterh, that moveable that ſhall be moſt apt for. ſuch 
a retention, ſhall be alſo moſt commodious to demonſtrate the 
effe& that followerh in conſequence of that retention. Now hoy 
much the Water is diſpoſed to maintain ſuch a conceived agitz, 
tion ; though the cauſes ceaſe that impreſs the ſame , the experi. 
ence of the Seas extreamly diſturbed by impetuous Winds ſhey. 


eth us; the Billows of which, chough-:the Air be grown calm, and 


the Wind laid, for a long time after continue in motion : As the 
Sacred Poet pleaſantly ſings, 


Qual L alto Egeo, &c. 


And that long continuing rough after a ſtorm , dependeth on 
the gravity of the water : For, as I have ellewhere ſaid, light bo- 
dies are. much cafier to be moyed rhan the more grave, but yet 
are ſo much the leſs apt to conſerve the motion imparted, when 
once the moving cauſe ceaſeth. Whence it comes that the Aire, 
as being of it (elf very light and thin, is eaſily mov'd by any very 
{mall torce, yet it is withall very unable to hold on its motion, 
the Mover once ceafing. Therefore, as to the Aire which envi- 
rons the Terreſtrial Globe, I would fay, that by reaſon of its 
adherence ,it 1s no lefle carried about therewith then the Water ; 
and eſpecially that part which.is contained in its veſſels ; which 
veſlels are the valleys encloſed with Mountains. And we may 
with much more reaſon affirm that this ſame part of the Air is 
carried round, and born forwards by the rugged parts of the 
Earth, than that the higher is whicl'd about by the motion of the 
Heavens, as ye Peripateticks maintain. 

What hath been bitherro ſpoken, ſeems to me a ſufficient an- 
{wer to the allegation of Simplitius ; yet nevertheleſs with a new 
inſtance and ſolution, founded upon an admirable experiment, 
will iluperabundantly ſatisfie him , and confirm to Sagredus the 
mobility of the Earth. I have told you that the Air, and in par- 
ticular that part of it which aſcendeth nor above the tops of the 
higheſt Mountains, is carried round by the uneven parts of the 
Earths ſurface : from whence it ſhould ſeem, that it muſt of cont- 
{equence come to paſle, that in caſe the ſuperficies of the Earth 
were not uneven , but ſmooth and plain, no cauſe would remain 
for drawing the Air along with it, or at leaſt for revolving it with 
{o much uniformity. Now theſurface of this our Globe, is not 
all craggy and rugged, but there are exceeding great traits. very 


even, 
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eyen, to wir) the ſurfaces of very vaſt Seas, which being alſo far 
-emotc from the continuate ledges of Mountains which environ 
it, ſeem to have no faculty of carrying rhe ſuper-ambient Air 
along therewith : and not carrying 1t about, we may percetve what 
will of conſequence enſue in thole places. 

Si. T1 was about to propole the very ſame difficulty,which 
[ think isof great validity. 

Sarv. You fay very well Simplicins,for from the not finding 
in the Air that which of conſequence would follow , did this our - 
Globe move round ; you argue its immoveablenetſe. But in caſe 
that this which you think ought of neceſſary conlequence to be 
found, be indeed by experience proved to be {o ; will you accept 
it for a ſufficient teſtimony and an argument for the mobility of 
the {aid Globe ? | | 

Sim y. Inthis caſe it is not requiſite to argue with me alone, 
for if it ſhould (o fall out, and that 1 could not comprehend the 
cauſe thereof, yet haply it might be known by others. 

S a L ve. So that by playing with you,a man ſhall never get, but 
be alwayes on the loſing hand ; and therefore it would be better 
co give over : Nevertheleſs, that we may not cheat our third man 
we will play on. We ſaid even now, and with ſome addition we 
reitterate it, that the Ayr as if it were a thin and fluid body, and 
not ſolidly conjoyned with the Earth, ſeem'd not to be neceſli- 
tated to obey its motion; unleſle fo far as the craggine(s of the 
rerreſtrial ſuperficies, tranſports and carries with it a part there- 
of contigious thereunto ; which doth not by any great ſpace ex- 
ceed the greateſt altitude of Mountains : the which po-tion of Air 
ought to be {o much Icis repugnant to the terreſtrial converſion, 
by how much it is repleat with vapours, fumes, and exhalations, The vaporons 
matters all participating of terrene qualities, and conſequently ?® + 4 \oghogroe 
apt of ther own natute to the ſame motions. But where there are hows, : 
wanting the cauſes of motion, that is, where the ſurface of the 
Globe hath great levels, and where there is lefs mixture of the 
terrene vapours, there the cauſe whereby the ambient Air is con- 
ſtrained to give entire obedience to the terreſtrial converfion will 
cea(c in part ; ſo that in ſuch places, whilſt the Earth revolveth to- 
wards the Eaſt, there will be continually a wind perceived which 
will beat upon us, blowing from the Eaſt towards the Weſt : 
and ſuch gales will be the more ſenſible, where the revolution of 
the Globe is moſt ſwift; which will be in places more remote from 
the Poles, and approaching to the greateſt Circle of the diurnal 
converfion. But now de facto experience much confirmeth this 
Phyloſophical argumentation 3 for in the ſpatious Seas,and in their 
parts moſt remote from Land,and ſituate under the Torrid Zone; 
that is bounded by the Tropicks, where there are none of thoſe 
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Conſtant, pales 


within the Tro- 
picks blow towards 
the VVeſt. 


The conrſe to the 
VVeſt-India*s ca- 
frexth e return dif- 
feentr, 


TVinds from Land 
make rough the 
Seas. 


Another obſerva- 
tion taken from the 
Atr in gonfirmati- 
on of the motion of 
the Earth. 


* Which Wind 
with our Engliſh 
Mariners 1s call:d 


the Trad:-wind. 


G. Garitzus, his Syſteme; 


ſame terreſtrial evaporations , we finde a perpetual gale moye 
from the Eaſt with fo conſtant a blaſt, that ſhips by favour there. 
of ſail proſperouſly to the WeSt-India's. And from the ſame 
coaſting along the Mexican ſhore, they with the ſame felicity paſ; 
the Pacifick Ocean towards the India's; which ro us are Eaſt, but 
to them are Weſt. Whereas on the contrary the Courſe from 
thence towards the Eaſt is difficult and uncertain, and not to he 
made by the ſame Khumb, but muſt vere more to Land-ward, to 
recover other Winds, which we may call accidentary and tumu]- 
tuary, p:oduced from other Principles, as thoſe that inhabit the 
continent find by experience. Of which productions ef Winds, 
the Cauſes are many and different, which ſhall not at this time be 
mentioned. And theſe accidentary Winds are thoſe which blow 
indifferently from all parts of the Eatth, and make rough the Seas 
remote from the EquinoGal, and environed by the rugged Sur- 
face of the Earth ; which is as much as to ſay environd with 
thoſe perturbations of Air, that confound that primary Gale. 

The which, in caſe theſe accidental impediments were removed, 

would be continually felt, and eſpecially upon the Sea. Now 
{ce how the effe& of the Water and Air {ſeem wonderfully to ac- 
cord with rhe Celeſtial obſervations, to confirm the mobility of 
our Terreſtrial Globe. 

SaGk-. I allo fora final cloſe will relate to you one particular, 
which as I believe is unknown unto you , and which likewiſe may 
ſerve to confirm the ſame concluſion : You Salviatus alledged, 
T hat Accident which Sailers meet with between the Tropicks ; 
I mean that perpetual Cale of Winde that beats upon them from 
the Eaſt, of which I have an account from thoſe that have many 
times made the Voyage : And moreover (which is very obſer- 
vable) I underſtand that the Mariners do not call it -a Wind, but 
by another * name, which I do not now remember , taken haply 
from its {o fixed and conſtant Tenor ; which when they have met 
with , they tie up their ſhrouds and other cordage belonging to 
the Sails, and without any more need of touching them , though 
they bein a fleep,they can continue their courſe, Now this conſtant 
Trade-wind was known to be ſuch by its continual blowing with- 
out interruptions ; for if it were interrupted by other Windes, it 
would not have been acknowledged for a ſingular Effect , and 
different from the reſt : from which I wlll infer, That it may be 
that alſo our Mediterranean Sea doth partake of the like accident; 
butt 1s not obſerved,as being frequently altered by the conflu- 
ence of other windes. And this I ſay, nor without good grounds, 
yea upon very probable conzeQures whch came unto my know- 
ledge, from that which tendred it ſelf tomy notice on occaſion of 


the voyage that I made into Syria, going Conſul for this Nation 
| to 


Diartocus IV. 
to Aleppoz and this it is: That keeping a particular account and 
memorial of the dayes of the departure and arriyal of the Ships in 
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The vodages in the 
AMediterrane from 


the Ports of Alexandria, of Alexandretta, and this ' of Venice; in F4f ” Weſt are 


in ſhorter 


comparing ſundry of them, which I did for my curioſity , I found times thas from 


that in exaQnels of account the teturns hither, that: is the voiages 
from Eaſt ro Welt along the Mediterrane, are made in leſs time 
then the contrary courſes by 25. in the Hundred : So that we ſee 
that one with another, the Eaſtern windes are ſtronger then the 
Weſtern. 

Salv. I am very glad I know this particular, which doth not 
a little make for the confirmation of the Earths mobility. And 
although it may be alledged, That all the Water of the Mediter- 
rane runs perpetually towards the Straits-mouth , as being to 
diſimbogue into the Ocean, the waters ofas many Rivers, as do 
diſcharge themſelves into the ſame ; I do not think that that cur- 
rent can be {o great, as to be able of it ſelf alone to make ſo no- 
table a difference : which is alſo manifeſt by obſerving that the 
water in the Pharo of Sicily runneth back again no le(s rowards 
the Eaſt, than it runneth forwards towards the Weſt. 

Sa G8. I, that have not as Simpliczns, an inclination to ſati(- 
fie any one beſides my ſelf, am ſatisfied with what hath been ſaid 
as to this firſt particular : Therefore Salwiatus, when you think 
it fit to proceed forward, I am prepared to hear you. 7 

Sar v. Iſhalldo as you command me, but yet I would fain 
hear the opinion alſo of Simplicins, from whoſe judgement -T'can 
argue how much I may promiſe to niy ſelf touching theſe dif. 
tourſes from the Peripatetick Schools, if ever they ſhould 'come 
to their ears. | | L 217 6 

S1Me. Idefire not that my opinion ſhould ſerve or ſtand for 

a meaſure, whereby you ſhould judge of others thoughts; for 
as'I have often ſaid, I am inconfiderable in theſe kinde of ſtudies, 
and ſuch things may come into the mindes of thoſe that are enter- 
ed into the deepeſt paſſages of Philoſophy, as I could never think 
of; as having (according to the Proverb) ſcarce kiſt her Maid : 
yet nevertheleſs, to give you my ſudden thoughts, I ſhall tell 
You; That of thoſe effeQts by you tecounted,and particularly:the 
aſt, there may in my judgement very ſufficient Reaſons be'given 
withouthe Earths mobility, by the mobility of the Heavens one- 
ly 3 never introducing any novelty more, than- the! inverfion of 
that which you'your (elf propoſe unto us. It hath been received 
by'the Peripaterick Schools; that the Element of Fire, and alſo a 
great part of the Aire is carried about according to the Diurnal 
converſion from Eaſt to'Weſt, by the contaR of the Concave'of 
the Lunar Orb, as by the Veſſel their container. Now without 
going our of your track, F will that we determine the Quantity of 
Stir . Ecea the 
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J: is demonſtrated the Ajre which partaketh of that motion to diſtend fo low ag tg 
inverting the = the Tops ofthe higheſt Hills, and that likewile they would reach 
ow to the Earth, if thoſe Mountains did not impede them , which 
be Air from Eaft agreeth with what you ſay : For as you aftirm, the Air, which jg 
tl des xr invironed by ledges of Mountains, to be carried about by the 
Heaven, aſperity of the moveable Earth ; we on the contrary fay , That 
the whole Element of Air is carried about by the motion of 
Heaven, that part only excepted which lyeth below thoſe bodies, 
which is hindred by the aſperity of the immoycable Earth. Ang 
whereas you ſaid, That in caſc that alperity ſhould be remoyed, 
the Air would alſo ceaſe ro be whirld about; we may ſay, 
That the ſaid aſperity being removed, the whole Aire would con- 
tinue its: motion. W hereupon, becaule the ſurfaces of ſpacious 
Seas are ſmooth, and even ; the Airs motion ſhall. continue y 
thoſe, alwaics blowing from the Eaſt : And this is more ſenſib} 
perceived in Climates lying under the Live, and within the Tro- 
picks, where the motion of Heaven is {wiitcr; and like as that 
Celeſtial motion is able to bear before it all the Air that is at 
liberty, ſo we may very rationally affirm that it contributeth the 
ſame motion to, the Water moveable, as being fluid ard not con- 
The motion of the need to the immobility of the Earth : And with ſo much the 
V Pater dependeth moxe confidence may we afirm the lame, in that by your Con- 
EONS of feſlſion,that moxion ought to be very {mall in relc4 of the efficient 
Cauſe ; which begirting in a natural day the whole Terreſtrial 
Globe, paſſeth many hundreds of miles an hour, and eſpecially 
towards the EquinoGtial 3 whereas in the currents of the open Sea, 
it moveth bur very few miles an hour. And thus the voiages to- 
wards the Weſt ſhall come to be commodious and expeditio 
not ſonely by reaſon of the perpetual Eaſtern Gale , but of the 
cqurſe alfo of;the Waters; from which courſe alſo perhaps, the 
| Ebbing and Flgwing may come, by reaſon of the different ſcitu- 
= _ ; —_— ation of the. Tecreltjial Shores : againſt which the Warer comjog 
s the diurnal me: ta lagat, may alfo return bagkwards with a contrary motion, like 
ror of Heaven.  ap,experience ſheweth us jn. the courſe gf Rivers 3 for accordingas 
the Water inthe anevenneſs of the Banks, meeteth, with ſome 
parts that Rand pur, or make with their Meanders ſome Reach or 
Bay, hete the Water tyrngth. again, and is ſeen to retreat back 
a cenfiderable {pace. 'Lpgn this I hold , That of thoſe effe&s 
 ognWwhich you argue the Earths mobility , and alledge it asa 
_ cape of them, there may, be aſligned a. cauſe ſyfficiently valid, 
retaining the; "Earth ſedfalt , and reſtoring the mobility of 
Heaven. 4111-01 "4441 or FIIÞ Sh FEAT 05 if, 
« $44 &-Y»Itxanpet be deniedybut that your diſcourſe js ingenious, 
&hagh,much-of probability} mean probability in appearance,but 
_ pot in aeelity f-exifience; It confiſterh of two parts:Tn the firſt it 


: aſſignes 


Diartoocur, IV. 


aſſignes a reaſon of the continual motion of the Eaſtern; Winde) 
and alſo of a like motion in the Water. In the (ſecond, It would 
draw from the ſame Sourle the cauſe of the Ebbing and Flowing; 
The firſt part hath ( as I have ſaid) fome appearance of probab- 
lity , but yet extreamly leſs then that which we take from the 
Terreſtrial motion. The ſecondis not onely wholly improbable, 
but alrogether impoſlible and falſe. And coming to the firſt, 
whereas it is (aid that the Concave of the Moon carrieth about 
the element of Fire, and the whole Air, even to the tops of the 
higher Mountains. I anſwer firſt, that. it is dubious whether 
there be any element of Fire : But ſuppol* there be,it is much 
doubted of the Orbe of the Moon, as allo of all the reſt ; that is; 
Whether there bc any {auch ſolid bodics and vaſt, or el{s, Whether 
beyond the Air there be extended a continuate expanſion of a 
ſabſtance' of much more tenuity and puricy.than our Air, up and 
down which the Planets go wandring, as now at laſt a good part 
of thoſe very Phylolophers begin to think : But be it in this or in 
that manner, there is no reaſon for which the Fire, by a ſimple 


contra& to a ſuperficies, which you your ſelf grant to' be. {ſmooth /** 


and terſe;ſhould be according to its whole depth carried round in 
a motion different from its natural inclination ; as hath been de- 
fuſely proved,and with ſenfible reaſons demonſtrated by* Il Sag- 

iatore : Betides the other improbability of the fſajd motions 
cransfufing it ſelf from the ſubtileft Fire throughout the Air,mach 
more denle ; and from that alfo again to the Water. . But tha 


d body of rugged arid mountainous ſurface, by revolving in it 


ſelf, ſhould carry with it the Air contiguous to it , and againſt 
which its promontatics beat, is not onely probable but necefſary; 
and expetience thereof may be daily feen ;, though without ſee- 
ing it,I believe that there is no 5 
As to the other patt, ftippoſing that the motion of Heaven did 
carry roithl the Air,/4n@ allo the Water ; yet would that motion 
fot all char have notting ro do- with the Ebbing and Flowing! 
For beitig that frott one onely tid uniforin cauſe; there can fol- 
low buir'one fole and uniform effe&; that which ſhould be diſcs- 
yeted inthe Water, would'be'4' cotitinnate- 'and utiiform courſe 
from Faft fo Weſt aHid inthataSex onely; which running com- 
paſs. enivirotieth the whole Globe. But m-determinate Seas, ſuch 
as is the Mediterratie ſhar up inthe Eaſt; there could be no ſach 
motion.” Fgr if 'its Water | trli#lit be driven by the 'courſe of 
Heath 'tbyards che Weſt , it would have been dry many ages 
ſince: Befides that our Water'tunneth not onely towards the 
Weſt, Bit returneth'backwards'towards the Eaſt, and” that in or- 
dinal Periods + And whereas you'ſay by the "example of Rivers; 
that though the coarſe of the Sex were *Otigitially: that onely 
froiti 
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from Raſt to Weſt, yet nevertheleſs the different Poſition of the 
Shores may make part of the Water regurgitate , and return 
backwards : 1 grant it you, but it is neceflary that you take ng. 
tice my Simplicius, that where the Water upon that account 
returneth backwards, it doth ſo there perpetually ; and where 
it runneth ſtraight forwards, it runneth there alwayes in the ſame 


- manner; for ſo the example of the Rivers ſhewes you: But in the 


caſe of the ebbing and flowing, you muſt finde and give us (ome 
reaſon why it dothin the ſelf ſame place run one while one yay, 
and another while another;EffeRts that being contrary & wregular, 
can never be deduced from any uniform and conſtant Cauſe : 
And this Argumenr, that overthrows the Hypotheſis of the mo- 
tion contributed to the Sea from the Heavens diurnal motion, 
doth alſo confute that Poſition of thoſe who would admit the ſole 
diurnal motion of the Earth , and believe that they are able with 
that alone to give a reaſon of the Flux and Reflux : Of which 
effe& ſinceit isirregular, the cauſe mult of neceflity be irregular 
and alterable. . : 

S1m x. Ihave nothing to reply, neither of my own, by reaſon 
of the weakneſs of my underſtanding 3 nor of that of others, for 
that the Opinion is ſo new : But I could believe that if it were 
ſpread amongſt the Schools, there would not want Phyloſophers 
able to oppole it. 

Sack [Expe&tiuchan occaſion; and we in the mean time 
if it ſeem good to Salwiatus, will proceed forward. 

Sax v. All that which hath been ſaid hitherto , pertaineth to 
the diurnal period of the ebbing and flowing;of which we have in 
the firſt place demonſtrated in general the primary and univerſal 
Cauſe , without which, no ſuch effe& would follow : Afterw ds 
paſſing to the particular Accidents, various, and in a certain ſort 
wregular,that are obſerved therein : We have handled the ſecon- 
dary and concommitant Cauſes upon which they depend., Now 
follow the two other Periods, Monethly, and Annual , which do 
not bring with them ,new and different Accidents , other than 
thoſe already conſidered in the 'diurnal Period; but they ope= 
rate on the ſame Accidents, by rendring them greater and leſſer 
in ſeveral. parts of the. Lunar Moneth, and in ſeveral times of 
the Solar Year ; asif that the Moon and Sun did each conceive 
it {elf apartin operating and producing of thoſe Effe&s ; a thing 
that totally claſheth with my underſtanding , which ſeeing how 
that this of Seas is a local and ſenfible motion , made in an im- 
menſe maſs of Water, it cannot be brought to ſubſcribe : to 
Lights, co remperate Heats, to predominacies by occult, Quali- 
ties, and to-ſuch like vain Imaginations, that are fo far from be- 
10g, or being poſſiblecto be Cauſes 'of the Tide ; that onthe COn- 
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trary, the Tide is the cauſe of them, that is, of bringing them 
:3to the brains more apt for loquacity and oftentation, than for 
the ſpeculation and dilcovering of the more abſtcuſe ſecrets of 
Nature Which kind of people, before they can be vrought to 
-ononnce that wile, ingenious, and modeſt ſentence, I know it 
not, ſuffer to eſcape from their mouths and pens all manner of ex- 
travagancies. And the onely obſerving, that the {ame Moon, and 
the ſame Sun operate not with their light with their mocion, with 
great heat, or with temperate, on the leffer receptacles of Water, 
but that to effe&their flowing by heat, they muſt be reduced to 
little lefſe than boiling, and in ſhort, we not being able artificially 
to imitate any way the motions of the Tide, fave only by the mo- 
tion of the Veſſel, ought it not to ſatishe every one, that all 
the other things alledged, as cauſes of thole efle&s , are 
vaine fancies, and altogether eſtranged from the Truth. I 
ſay, therefore, that if it be true, thar of one effe&t there is but The alteration, 
one ſole primary cauſe, and that between the cauſe and effeR, pane ep tay 
there is a firm and conſtant connection ; it 15 neceſſary that when= «casſc. 
ſoever there is ſeen a firm and conſtant alteration in the effe&; 
there be a firm and conſtant alteration in the cauſe. And bes 
cauſe the alterations that happen in the ebbing and flowing ir 
ſeveral parts of the Year and Moneths, have their periods firm and 
conſtant, it is neceſſary to ſay, that a regular alteration in thoſe 
ſame times bappeneth in the primary cauſe of the ebbings and 
flowings. And as for the alteration that in thoſe times happens The cauſes « 
in the ebbiongs and flowings confiſterh onely in their greatneſs; 7z* fiend of 
that is, in the Waters riſing and falling more or lefle, and in th jj ra 
running with greater or leſle zmpets ; therefore it is neceſſary, 4! of the ebbinge 
that that which is the primary cauſe of the ebbing and flowing, aut fowvegy, 
doth in thoſe ſame determinate times increaſe and diminiſh its 
force. But we have already concluded upon the inequality and 
irregularity of the motion of the \ efſels containing the Water to 
be the primary caule of the ebbings and flowings. Therefore 
it i5 neceſſary, that that irregularity, from time to time, corre- 
{pondently grow more irregular, that is, grow greater and leſſer. 
Now 1t is requiſite, that we call to minde, that the irregularity; 
that is, the different velocity of the motions of the Veſlels, to 
wit, of the parts of the Terreſtrial Superficies , dependeth on 
their moving with a compound motion, reſulting from the com- 
mixtion of the two motions, Annual and Diurnal, proper to the 
whole Terreſtrial Globe ; of which the Diurnal converfion, by 
one while adding ro, and another while ſubſtra&ing from , the 
Annual motion, is that which produceth the ircegularity in the 
compound motion ; ſo that, in the additions and ſubſtragions, 
that the Diurnal revolution maketh from the Annual motion; 
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The monethly 
and annual altera- 
tions of the tide car 
depend upon no» 
thing, ſave on the 
alteration of the 
additions & ſub- 
ſtrattions of the 
dinrnal period from 
the annual. 
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confiſteth the- original cauſe of the irregular motion of the Yee. 
ſels, and conſequently of the Ebbing-and Flowing :. infomuch 
that if theſe additions and ſabſtrations ſhould alwayes proceed 
in the ſame proportion, in reſpect of the. Annual:motion, the 
cauſe of the Ebbing and Flowing would: indeed continue , by 
yet ſo as that they would perpetually return mn the felt lame may, 
ner : But we are to finde oat the caule of. making the {ame Fh, 
bings and Flowings in divers tunes greater and: tefſer : There. 
fore we muſt (if we will retain the identity of;the caule) find the 
alteration in theſe additions and ſubſtraftions, that make them 
more & leſs potent,in producing thole effe&s which depend there. 
upon. But I tee not how that potency and umpotence can be intro. 
duced, unleſſe by making the fame additions and ſubſtraRions, 
one while greater, and another while lefler ; ſo that the accelera. 
tion and the retardment of the compound motion, may be made, 
ſometimes in greater, and lometimes 1a leſſer proportion. 

Sac x. I feel my {elf very gently led, as it were, by the hand, 
and though I finde no rubs in the way, yet nevertheleſſe, like a 
blind man, I {ce not whether your Clue leadeth me, nor can I 
tmagine where ſuch a Journey will end. 

Sa 1v. Though there be a great difference between my flow 
pac't Philoſophy, and your more nimble Reaſon, yet neverthe- 
leſſe, in this particular which we are now upon, I do not much 
wonder, it the apprehenfiveneſſe of your wit be a little obſcu- 
red by the dark and thick miſt that hides the mark, at which we 
ame : and that which lefleneth my admiration 1s, the remem- 
brance of the many hours, many dayes, yea more, many nights 
that .1 have conſumed in this contemplation , and of the many 
times that, delpairing to bring it to a period, I have, for an in- 
couragement of my elf, indeavoured to believe, by the exam- 
ple of- the unfortunate Orlando, that that might not poſlibly be 
true, which yet the teſtimony of lo many credible men {et be- 
fore my eyes: wonder not, therefore, if this once, contrary to 
your cuſtome, you do not foreſee what I intend : and if you will 
needs admire, I belicve that the event, as far as I can judge un- 
expected, will make you ceaſe your wonderment. 

Sa G8. I thank God, that he did not permit that deſperation 
of yours toend in the Exit that is fabled of the miſerable Or- 
lando, nor in that which haply is no lefſe fabulouſly related oi 
Ariſtotle, , that ſo neither my (elf nor others ſhould be deprived 
of the diſcovery of a thing, as abſtruſe as it was defirable : I 
belecch you, therefore, to ſatisfic my eager appetite as ſoon as 
you Can. 

Sarv. Iam ready to ſerve you : We were upon an inquiry 
in what manner the additions and ſubſtraftions of the Tere 
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all converſion from the Annual motion, could be: made:, one 

while ia a greater, and. another while in a leſſer proportion ; 

which diverlicy,. and no other thingy, could be affigned for the 

caule of the alterations, Monethly and Annual, that are feen in 

the greatneflle, of the 20g o and Flowings. I will now con- 

ider how this proportion of the additions and ſubſtraftions of _, we” 
the Diurnal Revolution, : and Annual motion may grow greater dheoving ugg 
and leſſer three: ſeveral wayes. One is by increafing and dimi- portion of che ad- 
niſhing the! velocity of the Annual: motion, retaining: the additi- wp bretge 
ons and (ubſtrattions made by the. Diurnal . converfion iv the! che anne! morion, 
(ame greatneſle, becaule the Annual motion being about three; 

times greater, that 15, more velocious. than the Diurnal: matzon 

(conſidered likewile mn the Grand, Circle ) 6 we increaſe it 

anew , the additions and| fubſtractions: of the -Diurnal motion 

will occaſion lefſe alrecation therein : but, on the ather ſide, 

making it more flow, it will be altered in greater proportioty by 

that ſame - dqyurnal motion, juſt as//the adding; or ſubſtrafting. 

four degrees of velocity from one that. moveth with twenty: de- 

grecs, altereth his courſe; lefle, chan thoſe very tour degrees would 

do, added or {ubraced from ane that ſhould move onely with. 

ten degrees. The ſecond: way would be, by making the additi- 

' ons and (ſubſtraQtions greater and lefler, retaining the annual mo- 

tion in the ſame velocity  whidhis avcafic to be underſtood, as it 

is manifeſt, that a velocity v.gr. of 20. degr.is mare altered by the 

addition or ſubtraction of 10.deg.than by the addicion or ſulſtra- 

Qion of 4. The third way would begin cale thele two were joyned 
together,diminiſhing the annual motion, & increafing the diurnal 

additions and ſubitraftons. Hitherto., as yau ſee, it was no. 

hard matter 10 attain, but yet it proved to me very hard to find 

by what means this might be cfieGied/in Nature. Yetin theend, 7; hich to 
E finde that ſhe doth admirably make ule thereof, and in wayes = & hard robe wn- 
almoſt incredible : 1 mean, admirable and incredible to us, but jonas wi 
nat to her, who worketh even thoſe very things, which, to our e«f:8ed. 
capacity, are of infinite wonder, with extraordinary facility and. 

ſimplicity : and that which ir is hard for us to underſtand, is ea- 

fie for her to effe. Now to proceed, having ſhewn that the 

proportion between the additions and fubſtratzons of the Diurs 

nal converſion and Annual motion may be made greater and leſ- 

ſer, rwo wayes, (and I ſay two, becaule the third is comprizedin 

the two firſt) 1 adde, that Nature maketh uſe of them both: 

and farthermore, I fubjoyn, that if ſhe did make uſe but of one 

alone, it would be neceſfary to take away one of the two Perio- 

dical alterations. Thar of the Monethly Period would ceaſe, if If ihe Diminal 
the annual motion ſhould not alter. And in caſe the additions itiox ſhani4 me 


and {ubſtrations of the diarnal revolution ſhould continual oy the annual 
m vl Period winld tobft 
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The true Hy0» 
theſis may diſpatch 
Sits revolutions in 4 
ſhorter time , in 
leſſer circirs than 
in greater : the 
which « proved by 
two exambles. 

The firſt ex- 
ample, 
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be equal, the alterations of the annual Period would fail. 

Sac. It ſeems then , thar the Monethly alteration of «. 
bings: and flowings dependeth on the alteration/ of the annuz] 
motion of the Earth? And'the annual alteration of thoſe «<<. 
bings and flowings do, it ſeems , depend. on, the additions an( 
ſubſtracions of the .diurnal converſion? And: here now 1 finds 
my ſelf worſe puzzled than before , and more out of hope of 
being able to comprehend how this intricacy may be, which is 
more iaextricable; in my judgment, than the Gordian- knot. Ang 
I envy Simplicius, from whole lilence-F argue that he doth a 
prehend the whole buſinefle , and is: acquir of that confuſion 
which greatly puzzleth my brains. 

S1my. | believe verily, Sagred®z, :that you are put to a 
a ſtand; , and I believe that I know allo the caule of your con- 
tuſion, which, if :1 miſtake not, riſeth from your underſtandin 
part of. thoſe particulars but even now alledged by Salwviatys, 
and but a part. It'is true likewiſe that I find my elf tree from the 
like confution.;. bur not for that caule as you think., to wit, bes. 
cauſe I apprehend the whole, nay it happens upon the quite 
contrary account; namely , from my not comprehending any 
thing 3 and confufion is 1n the plurality of things , and not in 
nothing.. - 3-516 13 3; 

- Saigr.iiYou fee Selwviatrs, how a few checks given to Simpli- 
cis in the dayes (preceding , have rendered him gentle , and 
brought'him from. the caprzol to the amble. But I beſeech you 
without farther delay, put us both out of ſuſpence. 

 Sa1s.:1 will endeavour it to the utmoſt of my harſh way of 
expreſling my ſelf, the obtuſeneſſe of which, the acuteneſle of 
your wit ſhall ſupply. The accidents of which we are to enquire 
the cauſes are two : The firſt reſpeRerh the varieties that happen 
in the-cbbings and flowings in the Monethly Period ; and the 0- 
thrrelatech ro the Annual. We will firſt ſpeak of the Moneth- 
ly.;: and then treat of the Annual; and it 1s convenient that we 
reſolve them all according to the Fundamentals and Hypothefis 
already laid down , without introducing any novelty either in A- 
ſtronomy,or in the Univerſe , in favour of the ebbings and flow- 
ings; therefore let us demonſtrate that of all the ſeveral acci- 
dents: in them obſerved, the cauſes reſide in the things already 
known , and received for true and undoubted. I ſay therefore, 
thatir 15a truly natural,yea neceſſary thing, that one and the ſame 
moveable -made to move round by the {ame moving virtue in a 
longet time , do make its courſe by a greater circle , rather than 
by a.leſſer ; and this is a truth received by all , and cor 
firmed by all experiments , of which we will produce a few: 
In the ,wheel-clocks, and particularly in the great- ones, ” mo- 

erate 


Diartocusr.: JV. 


Jerate tlie tine; the Artificers that make them accomodate a cer- 
in voluble- ſNaffe horozontally y- and at each end of it they fa- 
ften two Weights of Lead , and 'when the time goeth too flow; 
by che onely removing thoſe Leads alittle : nearer: to ; the centre 
of the ftaffe'; they render its vibrations more frequent ;_ and on 
the contrary'to retard it, it is but drawing thole Weights-more 
towards the ends ; for ſo the vibrations are-made more feldome, 
and conſequenerly the intervals'of the hours/are prolonged. 
Here the movent'vertne is the'ſame, namely: the counterpoile, 
the moveables are thoſe! ſame Weights of -lead , and their vi- 
brations are more frequent when they are' neerer to the centre, 
that is, when they move by leffer circles. Hanging equal 
Weights at unequal cords , and being: removed from their per- 
pendicularity, letting them go 3 - we ſhall ſee thoſe that are pen- 
dent at the ſhorter cords ;' to make-their-v1brations under ſhorter 
times, as thoſe that move by leffer circles. Again, let ſuch a 
kind of Weight be faſtened to a cord , which cord let play-upon 
a ſtaple faſtened in the Secling , and do you hold the other.end 
of the cord in your hand, and having given: rhe motion to the 
adent Weight , whilſt it is making 1ts vibrations , pull the 
end of the cord that you hold in' your hand, fo that —_—_ 
may riſe higher and higher : In its-rifing:you ſhall ſee the fre- 
uency of its vibrations encreaſe-, in regard that they are made 
ſacceſſively by lefler and leffer circies; And here. I defire - you to 
take notice of two particulars worthy to be obſerved. One is 
that the vibrations of one of thoſe plummets are made with ſuch 
a neceſſity under ſuch determinate times , that it is altogether 
impoſlible to cauſe them ro be made under' other times , ; unleſſe 
it be by prolonging , or abreviating the cord 3 of which you 
may alſo at this very inſtant alcertain your ſelves by experience, 
tying a ſtone ro a pack-threed , ' and holding the other end in 
your hand , trying whether you can ever by any artifice- be able 
co {wing it this way and that way in other-than one determinate 
time , unlefle by lengthening or ſhortening the ſtring , which 
you will find to be abſolutely impoflible. The other particular 
truly admitable is , that the ſelf ſame pendulum makes its vibra- 
tions with one and the ſame frequency ,. or very little , and as it 
were inſenſibly different , whether they be made by very:great, 
or very {mall arches of the ſelf-ſame circumference. I mean that 
whether we remove the pendulum from perpendicularity one;two, 
or three degrees onely ,- or whether we remove it 70. 89. nay to 
an entire quadrant, it being let go, will in the one caſe andin 
the other make its vibrations with the ſame frequency , as well 
the former where it is to move by an arch of but four or fix de- 
grees , as the ſecond , where it is topaſle arches of 160. or more 
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Two particular 
norable accidents 
in the penduli and 
their vibrations. 
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Aadmirable Pro- 
blems of movea- 
bles deſcending by 
the Quadrant of 4 
(ircle,andof thoſe 
deſcending by all 
the cords of the 
whole Circle, 
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degrees. Which may the better be ſeen, by hanging two weight 
at rwo-ſtrings of equal length, and then removing them from per. 
pendicularity,one a little way, and the other yery far.;, the which 
being ſet at hberty,will go & return under the {ame times;the one 
by arches very ſmall,& the other by very great ones, from whence 
followeth the concluſion of an admirable' Problem ; which iz, 
That a Quadrant of a Circle being given (take alittle diagram of 
the ſame, [in Fig. 3-] ) as for inſtance : A, B' erect. to, the Hori. 
zon, ſoas that it reſt upon the plain rouching mm the point B. and 
an Arch being made with a Hoop well plained and ſmoothed in 
the concave part, bending it according tothe curvity of the Cir- 
cumference A D B. So that a Bullet very round and {ſmooth 
may freely run to and again within it (the.rim of a Sieve is very 
proper for the experiment)'I ſay, that the Bullet being put in any 
whatever place, neer or far from the loweſt term B. As for in- 
ſtance, putting it in the point C, or here in D, or in E; and then 
let goz/it will in equal cimes, or inſenfibly different arrive at the 
term B, departing from C, or from D, or from E, or from what- 
ever other place 3 an accident truly wonderfull. We may add 
another. accident no leſs ſtrange than this, which is, That more- 
over bby all the cords drawn from the point B to the points C, 
D, Ez and toany other whatſoever, taken not onely in the Qua- 
dramt B A, but inall the whole circumference of the Circle the 
ſaid moveable ſhall deſcend in times abſolutely equal  infomuch 
that xt ſhall be no longer in deſcending by the whole Diameter 
ere& perpendicularly upon the point B, then it ſhall in deſcend- 
ing by B.'C. although it do ſublend but one ſole degree, or a lel- 
ſer Arch. Let us add the other wonder, which is, That the mo- 
tions ofithe falling bodies made by the Arches of the Quadrant 
A B3z: ate made 1n ſhorter times than thoſe that are made by the 
cords off thoſe ſame Arches ; ſo that the ſwifteſt motion, and 
made 'by a moveable in the ſhorteſt time, to arrive from the 
point A, to the term B, ſhall be that which is made, not by the 
right-ine A, B, (although it be the ſhorteſt of all thoſe that can 
de drawmiberween the points A. B. ) but by the circumference 
A D B. And any point being taken in the ſaid Arch; as for 
example : The point D. and two cords drawn A D, and D. B. 
the moyeable departing from the qoint A, ſhall in a leſs time 
come to B, moving by the two cords AD and D B. than by the 
{ole cord A, B. But the ſhorteſt of all the times ſhall be chat of 
the fall by the Arch A D B. Andthe ſelf ſame accidents are 
to be underſtood of all the other leſſer Arches taken from the 
lowermoſt term B. upwards. | 
S a 6 x. No more, no more; for you ſo confund and fill me 
with Wonders, and diftra& my thoughts ſo many ſeveral ay © 
gh that 
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that I fear 1 ſhall have but a ſmall part of it left free and difin- 

gaged, to apply tothe principal matter that is treated of, and 

which of it {elf is but even too' obſcure and intricate : ' So that 

1 intreat you to vouchſafe me, having once diſpatcht the bufineſs 

of the ebbings and flowings, to do this honour ro my houſe (and 

yours) ſome other dayes, and to diſcourſe upon the ſo many other 

Problems that we have left in ſuſpence 3 and which perhaps are. 
no leſs curious and admirable, than this that hath been diſcuſſed 
theſe dayes paſt , and that now ought ro draw to a con- 
cluſion- 

S a 1 v. 1 ſhall be ready to ſerve you, but we muſt make more 
than one or two Seſſions ; if beſides th? other queſtions reſerved 
to be handled apart, we would diſcuii- thofe many that pertain 
to the local motion, as well of natural moyeables, as of the reze&- 
ed : an Argument largely treared of by our Lyncean Accade- 
mick. Burt turning to our firſt purpoſe, where we were about to 
declare, That the bodies moving circularly by a movent virtue, 
which continually remaineth the ſame, the times of the circula- 
tions were prefixt and determined, and impoſlible to be made 
longer or ſhorter, having given cxamples, and produced experi- 
ments thereof, ſenfible, and feaſible, we may confirm the {ame 
truth by the experiences of the Celeſtial mocions of the Planets ; 
in which we ſee the ſame rule obleryed ; for thoſe that move by 
greater Circles, confirm longer times in pafſing them. A moſt 

rtinent obſervation of this we have from the Medicean Pla- 
nets, which in ſhort times make their revolutions about Fupiter : 
Inſomuch thart it is not to be queſtioned, nay we may hold it for 
ſure and certain, that if for example, the Moon continuing to be 
moved by the ſame movent faculty, ſhould retire by little and 
little in leſſer Circles , it would acquire a power of abreviating 
the times of irs Periods, according to that Pendulum, of which in 
the courle of its vibrations, we by degrees ſhortned the cord, that 
is contracted the Semidiameter of the circumferences by it paſſed: 
Know now that this that I have alledged an example of it in the 
Moon, is ſeen and verified effentially in fa&. Let us call ro mind, 
that it hath been already concluded by us, together with Coperns- 
£5, Thar it is not poſlible to ſeparate the Moon from the Earth, 
about which it withour diſpute revolveth in a Moneth : Let us 
remember al(o that the Terreftrial Globe, accompanyed alwayes 
by the Moon, goeth along the circumference of the Grand Orb 
about the Sun in a year, in which time the Moon revolveth about 
the Earth almoſt thirteen times 3 from which revolution it follow- 
eth, that the ſaid Moon ſometimes is found near the Sun ; thatis, 
when it is berween the Sun and the Earth, and ſometimes 
much more remote , that is, when the 'Earth is fituate between 

the 
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the Moon and Sun ; neer, ina word, at the time of its, conjun 
Aion and change z remote, in.zts Full and Oppoſition ; and the 
greateſt vicinity differ the quantity, of the Diameter of the Ly. 
nar Orb. Now if it be true that the virtue which moveth the 
Earth .and Moon,. about the, Sun , be alwaycs maintained jn 
the ſame, vigour 3 and if it be true thag the ſame, moveable 
moved by, the ſame virtue , but in circles unequal , do in ſhorter 
times pale like arches of leſſer circles, it muſt needs be granted, 
that the Moon when it isat a lefle diſtance from the Sun , that i 
in the time of conjunGtion , paſſeth greater arches of the Grand 
Orb,than when it 1s at a greater diſtance, that is 1n its Opppſition 
and Full. And this Lunar inequality muſt of neceſſity be imparted 
to the Earth alſo;for if we ſhall luppole a right line produced from 
the centre of the Sun by the centre of the Terreſtrial Globe, and 
prolonged as far as the Orb of the Moon , this ſhall be the ſemi- 
diameter of the Grand Orb, in which the Earth, in cale it were 
alone, would move uniformly,but'it inthe ſame ſemidiameter we 
ſhould place another .body to be carried about , placing it one 
while between the Earth and Sun , and another while beyond 
the Earth , at a greater diſtance from the;Sun , it is neceſlary, 
that in this ſecond caſe the motion common, to both, according 
to the circumference, of the,great Orb by means of the diſtance 
of the Moon , do proye a Jindle flower than in the other caſe, 
when the Moon is berwcen the Earth and Sun , that is at a leſſer 
diſtance. So that in this buſineſle the. very ſame happeneth that 
befals in the time of the clock ; that lead which is placed one 
while farther ſrom the centre , to make the vibrations of the 
Naffe or þballance lefſe frequent, and another while nearer, to 
make them thicker , repreſenting the Moon. Hence it may be 
manifeſt, that the annual motion of the Earth in the Grand 
Orb ,; and under the Ecliptick, is not uniform, and that its ir- 
regularity proceedeth from the Moon, and hath its Monethly 
Periods and Returns. And becauſe ir hath been concluded, that 
che Monethly and Annual Periodick alterations of the ebbings 
and flowings , cannot be deduced from any other cauſe than 
from the altered proportion between the annual motion and the 
additions and ſubſtraGions of the diurnal converſion ; and that 
thole alterations might be made two wayes , that is by altering 
the annual motion, keeping the quantity of the additions un- 
alrered , or by changing of the bigneſle of theſe , reteining the 
uniformity of annual motion. We have already found the firſt 
of thele, depending on the irregularity, of the annual motion 


- occaſioned by the Moon , and which hath its Monerhly Periods. 


It is therefore neceſſary , that upon that account the ebbings 
and flowings have. a Monethly Period in which they do grow 
___ greater 
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preater and lefſer. Now you {ce that the cauſe of the Monethly 
Period refideth in the annual motion; and withal you fee how 
mach the Moon is concerned in this buſineſs, and how it is there- 
wich interrupted apart,withour having any thing to do with either; 
with Seas or Waters. | 

Sac x. Ifonethat never had (cen any kinde of Stairs or La- 
der, were ſhewed a very high Tower, and asked if ever he hoped 
to climb to rhe top of it; I verily* believe that he would anſwer he 
did not, tot conceiving how one ſhould come thirher ' any way 
except by flying but ſhewing him a ſtone of but a footihigh, and 
asking him'\whether he thought he could get tothe top of that, 
E am certain thar he would an{wer he could ; and farther; that he 
would not deny, bur chat it was not onely one, but ten, twenty; 
and an hundred times cafier ro climb that : But now if he ſhould 
be ſhewed the Stairs, by means whereof, with the facihty by him 
granted, it is poſlible to ger thither, whicher he a little before had 
affirmed it was impoſſible to aſcend, I do think that laughing ac 
himſelf he would confeſs his dulneſs cf apprehenfion. Thus, 
Salviarns, have you ſtep by ſtep fo gently lead me , that , nor 
wichout wonder, I finde that I am got with ſmall pains to that 
height which I defpaired of arriving at. Tis true; that the Stair- 
cale having been dark, I did not perceive that I was got nearer 
to, or arrived at the top, till that corhing into the open Air I di{- 
covered a great Sea, and ſpacious Country :' And as in aſcending 
one ſtep, there is no labour; {ſo each of your propoſitions by it 
felt feemed to me lo plain, that thinking 1 heard but little or no- 
thing that was new unto me, I conceived that my benefit thereby 
had been little or none at all : Whereupon'l was the more ama- 
zed at the unexpected exit of this diſcourſe, that hath guided me 
ro the knowledge of a thing which I held impoſſible ro be de- 
monſtrated. One doubr onely remains, from which I defire to 
be freed, and this it is ; Whether that if the motion of the Earth 
together with chat of the Moon under the Zodiack are - irregular 
motions, thoſe irregularities ought ro have been obſerved and ta- 
ken notice of by Aſtronomers, which I do' not know that they 
are : Therefore I pray you, who are better acquainted with theſe 
things than I, ro free me from this doubt , and tell me how the 
caſe ſtands. | | 
| Sauv. Youask a rational queſtion, and anſwering to the Ob- 
jection, I fay ; That although Aſtronomy in the courſes of many 


and motions of rhe Celeſtial bodies, yet is it not hitherto arrived 
at thar height, bur thac very many things remain undecided , ahd 
haply many others allo undiſcovered. Ir is to be ſuppoſed that the 
firſt obſervers of Heaveg knew no more but ene yaotion common 
rg 


Many things 
y may remain 4s yet 
ages hath made a great progreſs in diſcovering the conſtitution *2-4/erved in A: 
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to all the Stars, as is this diurnal one: yet I believe that in few 


dayes they perceived that the Moon was inconſtant in keeping 


company with the other Stars , but yet withal, that many year 
paſt,betore that they diſtinguiſhed all the Planets : And in par. 
ticular,l conceit that Saturn by its {lowne(s, and Mercury by rea. 
{on of its ſeldom appearing, were the laſt that were oblerved to 
be wandiing anderrapt. It 1s to be thought that many more 
years fun out before the ſtatio1s and retrogradations of the three 
{uperiour Planets were known, as allo their approximations and 
receflions from the Earth,neceſlary occaſions of introducing the 
Eccentrix ;and Epicicles, things unknown even to Ariſtotle, for 
that he makes no mention thereof. Mercury, and Venus, with 
their admirable apparitions 3 how long did they keep Aſtrono- 
mers in ſuſpence, before that they could reſolve (not to ſpeak of 
any other of their qualities) upon their ſituation ?. Infomuch 
that the very order onely of the Mundane bodies, and the inte- 
gral ſtructure of the parts ot the Univerſe by us known, hath been 
doubted of untill the time of Copernicus, who hath ar laſt given 
us notice of the true conſtitution, and real ſyſteme, according to 
which thoſe parts are diſpoſed ; ſo that at length we are certain 
that Mercury , Venus, and the other Planets do revolve about 
the Sun ; and that the Moon revolveth about the Earth. But 
how each Planet gaverneth it elf in its particular revolution,and 
how preciſely the ftruQure of its Orb is framed ; which is that 
which is valgarly called the Theory of the Planets, we cannot as 
yet undoubtedly refolve. Mars, that hath ſo much puzled our 
Modern Afſtrouwomers, is a Proof of this : And to the Moon her 
{elf there have been aſſigned ſeveral Theories, after that the {aid 
Copernicus had much altered it from that of Ptolomy. And to 
deleend to our parcicular caſc, that is to ſay, to the apparent mo- 
tion of the Sun and Moon 3 touch ing the former, there hath been 
obſerved aicertain great irregularity, whereby it paſleth the two 
{ſemicirc]es of the Echprick, divided by the points of the Equi- 
noxes in very different times ; in paſſing one of which, it ſpend- 
eth about niue dayes more than in paſſing the other; a difference, 
as you {ee>yery great and notable, Burt if in pafling ſmall arches 
luch for example as are the twelve Signs, he maintain a moſt re- 
gular motion, or elle proceed with paces, one while a little more 
iwift, and another more flow, as it is neceſlary that it dozin calc 
the annual motion belong to the Sun onely in appearance , but 
in reality to the Earth iu company with the Moon, it is what hath 
nor hitherto been obſerved, nor it may be, ſought. Touching 
the Moon in the next place, whoſe reſticutions have been prin- 
cipally logkt into an account of the Eclipſes, for which it is ſut- 
ficient to have an cxadt knowledge of its motion about the Earth, 


it 
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t hath not been likewiſe with a perfe& curioſity inquiced , what 
its courſe is thorow the particular arches of the Zodiack. That 
therefore the Earth and Moon in running through the Zodiack; 
thatis round the Grand Orb, do ſomewhat accellerate at the 
Moons change, and retard at its full, ought not ro be doubted ; 
for that the {aid difference is not manifeſt, which cometh to be 
unobſerved upon two accounts ; Firſt, Becauſe it hath not been 
lookt for. Secondly, Becauſe that its poflible ic may not be very 
orcat. Nor is there any need that it ſhould be great, for the pro- 
ducing the effect that we lee 1n the alteration of the greatnels of 
ebbings and flowings. For not onely thole alterations, but the 
Tides themle]ves are but imall matters in reſpe& of the grandure 
of the ſubz<&s on which they work ; albeit that to us, and to our 
lictleneſs they {ſeem great. For the additioa or ſubduction of 
one degree of velocity where there are naturally 700, or 1000, 
can be called no great alteration, either in that which conferreth 
it, or in that Which receiveth it : 'the Water of our Mediterrane 
carried about by the diurnal revolution, maketh about 7oo miles 
an hour, (which is the motion common to the Earth and toit, and 
therefore not perceptible to us)& that which we ſenſibly diſcern 
to be made in the ſtreams or currents, is not at the rate of full one 
mile an hour, (1 ſpeak of the main Seas, and not of the Straights) 
and this is that which alrereth the firſt, naturall , and grand mo- 
tion ; and this motion is very great in reſpe& of us, and of Ships - 
for a Veſlel that in a ſtanding Water by the help of Oares can 
make v. g. three miles an hour , in that ſame current will row 
twice as far with the ſtream as againſt it : A notable difference 
in the motion of the Boat, though but very ſmall in the motion 
oi the Sca, which js altered bur irs ſeven hundredth part. The 
like 1 ſay of its riling, and falling one, two , or three feet ; and 
{carcely four or five in the utmoſt bounds of a ſtreight, two thou- 
land, or more miles long, and where there are depths of hundreds 
of feet ; this alteration is much leſs than if in one of the Boats 
that bring us freſh Water, the (aid Water upon the arreſt of the 
Boat ſhould riſe ar the Prow the thickneſs of a leaf. I conclude 
therefore that very ſmall alterations in reſpe& of the immenſe 
greatneſs, and extraordinary velocity of the Seas, is ſufficient to 
make therein great mutations in relation to our ſmallneſs , and to 
our accidents. 

Sac. I amfully ſatisfied as to this particular ; it remains to 
declare unto us how thoſe additions and ſubſtragions derived 
from the diurnal V ertigo are made one while greater, and ano- 
ther while Icfſer ; from which alterations you hinted that the an- 
nual period of the augmentations and diminations of the eb 
bings and flowings did depend. 
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3h. ado © Sar v. I will uſe my utmoſt endeavours to render my {ef 
the inequality of intelligible , but the difficulty of the accident it ſelf, and the 
ik exe fk great attention of mind requilite for the comprehending of i, 
ns awbwfen conſtrains me to be obſcure. The unequalities of the addition 
from the annual and {ubſtracions , that the diurnal motion maketh to or from 
ah the annual dependeth upon the inclination of the Axis of the dj. 
urnal motion upon the plane of the Grand Otb, or, if you pleaſe 
of the Ecliptick ; by means of which inclination the Equino&ial 
interſeeth the ſaid Ecliptick , remaining inclined and obligue 
upon the ſame according to the ſaid inclination of Axis. And the 
quantity of the additions importeth as much as the whole diame- 
ter of the {aid Equinoctial , the Earths centre being at the ſame 
time in the Solſtitial points ; bur being out of them it importeth 
leſſe and lofle , according as the ſaid centre ſucceſſively approa- 
cheth to the points of the Equinoxes, where thoſe additions are 
leſſer than in any other places. This is the whole buſinefle , but 
wrapt up in the obicuriry that you ſee- 

Sack Ratherin that which 1 do no not (ce; for hitherto 

comprehend nothing at all. 
SALv. I have already foretold it. Neverthelefſe we will try 
whether by drawing a Diagram thereof , we can give {ome 
{mall light to the 8 though indeed it might better be ſet 
forth by ſolid bodies than by bare Schemes ; yet we will help our 
lelves with Perſpective and fore-ſhortning. Let us draw there- 
tore, as before, the circumference of the Grand Orb, | as in 
Fg. 4] in which the point A is underſtood to be one of the 
Solſtitials , and the diameter AP the common Seton of the 
Solſtitial Colure , and of the plane of the Grand Orb or Eclip- 
tick ; and inthat ſame point A let us ſuppoſe the centre of the 
Terreſtrial Globe to be placed , the Axis of which C AB, in- 
clined upon the Plane of the Grand Orb, falleth on the plane of 
the ſaid Colure that paſſerh thorow both the Axis of the Equino- 
cial, and of the Ecliptick. And for to prevent confuſion, let 
us only draw the EquinoGal circle, marking it with theſe chara- 
ders D G E F, the common ſe&ion of which, with the plane of 
the grand Orb,let be the line D E, ſo that half of the ſaid E- 
quinoGial D F E will remain inclined below the plane of the 
Grand Orb, and the other half DGE elevated above. Let 
now the Revolution of the ſaid EquinoGtial be made, according 
co the order of the points DG E F, and the motion of the cen- 
tre irom A towards E. And becauſe the centre of the Earth 
beingin A, the Axis C B (which is ere& upon the diameter of 
the EquinoGia] D E) falleth, as hath been ſaid , in the Solſti- 
tial Colure , the common Sefion of which and of the 
Crand Oxb, is the diameter P A, the ſaid line P A ary 
c 
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be vzrpendicular to the ſame D E, by reaſon that the Colure is 
cre& upon the grand Orb 3 and therefore the ſaid D E; 


ſhall be the Tangent of the grand Orb in the point A. 


S that in this Poſition the motion of the Centre by the arch 
AE; that is, of one degree every day diftereth very little ; yea; 


is as if it were made by the Tangent D A E. And becauſe by | 


means of the diurnal motion the point D, carried about by G, 
anto E, encreaſcth the motion of the Centre moved alnioſt in the 
ſame line D E, as much as the whole diameter D E amounts 
unto; and on the other fide diminiſheth as much , moving about 
the other ſemicircle E F D. The additions and ſubduRions 
in this place therefore, that is in the time of the (olſtice , ſhall be 
meaſured by the whole diameter D E. | 
Let us in the next place enquite, Whether they be of the ſame 
bigneſs in the times of the Equinoxes ; and tranſporting ' the 
Centre -of rhe Earth to the point I, diſtant a Quadrant of a 
Circle from'the point A. Let us ſuppoſe the ſaid EquinoQial 
ro be GE F D, its common feCtion with the grand Orb DE, the 
Axis with the ſame inclination C B; but the Tangent of the grand 
Orb in the point I ſhall be no” longer D E ,” but another' which 
ſhall cut hat at right Angles; andet it be this marked H I I, 
according to which the motion ofthe Centre, ſhall make its = 
oreſs, proceeding along the circumference of this grand Orb 
Now in this ſtate the Additions and Subſtracions are no lotiger 
mea{ured by the diameter D E, as before was done ; becauſe rhat 
diameter not diſtending it (elf according to the line of the annual 
motion H L, rather cutting it ar right angles, thoſe terms D E, dd 
neither add nor ſubſtraft any thing 3 bur the Addicions and 
Subſtrafoas are ro be taken from that diameter that falleth 
in the plane thar is erre& upon the plane of the'grand Orb, and 
that incerlects it according to the line H L ; whichdiameter in this 
cale ſhall be this G F and the Adjedtive, if I may ſo ſay, (hall 
be that made by the point G, about the ſemicircle GE F, and the 
Ablative ſhall be the reſt made by the other ſemicircle F DG. 
Now this diameter , as not being in the ſame line HL of the 
annual motion, but rather cutting it, as we ſee in the point I, the 
term G being elevated above, and E deprefſed below the plane 
of the grand Orb, doth not determine the Additions arid Sub- 
ſtraions according to its whole length,burt the quantity of thoſe 
firſt ought to be raken from the part of the line H L, that is in- 
tercepted between the perpendiculars drawn upon it from rhe 
terms G F ; namely, thele two GS, and F V : So that the mea- 
lure of the additions is the line S V leffer then GF, ortheaD E ; 
which was the meaſure of the additions in the Solftice A. And 
loſucceflively; according as the centre of the Earth ſhall be con- 
Ggg 2 ſKituted 
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Nituted in other points of the Quadrant A I, drawin g the Tan- 
gents in the ſaid points, and the perpndiculars upon the ſame a1: 
ling from the terms of the diameters of the EquinoGiial drayq 
from the erre& planes by the ſaid Tangents to the plane of the 
grand Orb ; the parts of the ſaid Tangents (which ſhall conti. 
nually be leſſer towards the EquinoGtials, and greater towards the 


' Solſtices)ſhall give us the quantities of the additions and ſubſra- 


&ions. How much in the next place the leaſt additions differ from 
the greateſt, is caſte to be known,becaule there is the ſame dif. 
ference betwixt them, as between the whole Axis or Diameter of 
the Sphere, and the part thereof that lyech berween the Polar- 
Ciccles-; the which is leſs than the whole diameter by very near a 
twelfth part , ſuppoſing yet that we ſpeak of the additions and 
{ubſtractions made in the EquinoRial ; but in the other Para]. 
lels they are leſſer, according as their diameters do diminiſh. 
This is all that I haveto ſay upon this Argument,and all perhaps 
that can fall under the comprehenſion of our knowledge, which, 
as you well know, may not entertain any concluſions, ſave onely + 
thoſe that are firm ind, conſtant, ſuch as are the three kinds of Pe- 
riods of the ebbings and flowings ; for that they depend on cauſes 
that are invariable, fimple, and eternal. But becauſe that (e- 
condary and particular cauſes,able to make many alterations, in- 
termix with theſe that are the primary and univerſal ; and theſe 
{econdary cauſes being part of them inconſtant, and not to be 
obſerved ; as for example, The alteration of Winds, and part 
(though terminate and fixed) unobſerved for their multiplicity, 
asare. the lengths of the Straights, their various inclinations to- 
wards this or that part,the ſo many and ſo different depths of the 
Waters, who ſhall be able,unleſs after very long obſervations,and 
very certain. relations, to frame ſo expeditious Hiſtories thereof,as 
that they may ſerve for Hypotheſes , and certain ſuppoſitions to 
ſuch as will by their.combinations give adequate reaſons of all the 
appearances, and as I may ſay, Anomalie, and particular irregula- 
rities that may be diſcovered in the motions of the Waters? I 
will content my 4elf with advertifing you , that the accidental 
cauſes are in nature, and are able to produce many alterations; 
for the more minute obſervations , I remit them to be made by 
thoſe that frequent ſeveral Seas: and onely by way of a conclu- 
fion to this our conference, I will propoſe to be conſidered, how 
that the preciſe times of the fluxes and refluxes do not onely hap- | 
pen to be altered by the length of Straights , and by the diffe- 
rence of depths ; but I believe that a notable alteration may alſo 
proceed. from the comparing together of ſundry tar&s of Sea, 
different in greatneſs ; and in poſition, or, if you will , inclinas 
tion 3 which difference happeneth exaRly here in the Adriatic 
1 Gulph, 


Dratocus, JV, 

Gulph,lefle by far than the reſt of the Mediterrane,and placed in 
(> different an inclination, that whereas that hath its bounds that 
incloſeth it on the Eaſtern part, as are the Coaſts of Syria, this is 
ſhut up in its more Weſterly part : and becaule the ebbings and 
flowings are much greater towards the extremities, yea, becauſe 
the Seas riſings and fallings are there onely greateſt, it may pro» 
bably happen that the times of Flood at Venice may be the time of 
tow Warer in the other Sea, which, as being much greater, and 
diſtended more direaly from Weſt to Eaſt, cometh in a certain 
ſort to have dominion over the Adrzatick : and therefore it 
would be no wonder, in caſe the effe&s depending on the pri- 
mary cauſes, ſhould not hold true in the times that they ought, 
and that correſpond to the periods in the Adriatich, as it doth 
in the reſt of the Mediterrane. But theſe Particularities require 
long Obſervations, which I neither have made as yet, nor ſhall I 
ever be able to make the {ame for the future. 

Sa Gs You have, in my opinion, done enough in opening us 
the way to ſo lofty a ſpeculation, of which, if you had given us 
no more than that firſt general Propoſition that ſeemeth to me to 
admit of no reply, where you declare very rationally, that the 
Veffels containing the Sea-waters continuing ſtedfaſt , it would 
be impoſlible, according to the common courſe of Nature, that 
thoſe motions ſhould follow in them which we {ſee do follow 
and that, on the other fide, granting the motions aſcribed, for o= 
ther reſpe&s, by Copernieus to the Terreſtrial Globe, theſe ſame 
alterations ought to enſue in the Seas, if I ſay you had told'us no 
more, this alone in my judgment, fo far exceeds the vanities in- 
troduced by ſo many others , that my meer looking on them 
makes me nauſeare them , and-I very much admire, that among 
men of {ublime wit, of which-yevertheleſs there are not a few, 
not one hath ever confidered the incompatibility that is between 
the reciprocal motion of the Water contained, and the immobi- 
lity of the Veſſel containing, which contradiGion ſeemeth to me 
now {o maifelſt. | 

Sa rv. It is more tobe admired, that it having come into the 
thoughts of ſome to-refer the cauſe of the Tide to-the motion of 
the Earth, therein -ſhewing a more than common apprehenſion, 
they ſhould, in afterwards driving home the motion cloſe with 
no fide; and all, becauſe they did nor ſee that one fimple and 
uniform morion, as v.gr. the {ole diurnal motion. of the Terre- 
ſtrial Globe, doth not ſuffice, but that there 1s required an une- 
ven motion, one while accelerated; and' another! while retarded : 
for when the motion of the Veſſels are uniforme, the waters 
contained will habituate themfelves thereto, without ever ma- 
king any alteration. To fay alſo (as it is related of an ancient 

Mathe- 


A2t 


One fongle moti- 
04 of the terre ſtri- 
al Globe ſufficeth 
not to produce the 
Ebbing & Flowing 


--_ —_— 


= ... a 


-— 


- - : : 
—_—_— - OY — ER "ET 


——— —_— 


— A Vo ”"» 
—* < "4% 
I - ene 
- _ . _' 
— I  IDBRIT: --- _2* * 
- - <> Dy —-— —_ 
. 


wt 
; 


- -- 


=. £ © 
F s <£-- b a _ _—_ CO __oo = þ 4 
a — D dla Cab ALA eo rent wwe... oh Poo mg = «ad Ly mY 


Ale 


ob» > Gees 


4A2L 


The opinion of 
Selcycus the Ma- 
thematician cenſu- 


red, 


Kerler ir with 


reſpeft blamed. 


Sig.Cxfare Mar- 
filius obſer veth the 
Meridian to be 
moveable, 
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Mathematician) that the motion of the Earth meeting with the 
motion of the Lunar Orb, the concurrence of th:m occaſioneth 
the Ebbing and Flowing, 1s an abſolute vanity , not onely be. 
cauſe it is not expreſt, nor leen how it ſhould fo happen, but the 
falſity is obvious, for that the Revolution of the Earth is not con. 
trary to the motion of the Moon, but is towards the ſame way, 
So that all that hath been hitherto ſaid, and imagined by others, 
is, in my judgment, alrogether invalid. But amongſt all the 
famous men that have philolophated upon this admirable effeg 
of Nature, I more wonder at Kepler than any of the reſt, who 
being of a free and piercing wit, and having the motion aſcri- 
bed to the Earth, before him, hath for all that given his ear and 
aſſent to the Moons predominancy over the Water, and to oc- 
cult properties, and (uch like trifles. 

SaGcsk- I amof opinion, that to theſe more ſpaculative per- 
{ons the ſame happened, that at preſent befalls me, namely, the 
not underſtanding the intricate commixtion of the three Periods 
Annual, Monethly, and Diurnal ; And how their cauſes ſhould 
ſeem to depend on the Sun, and on the Moon, without the Suns 
or Moans having any thing to do with the Water; a bulineſle, 
for the full underſtanding of, which I ſtand in need of a little 
longer time to. conſider thereof, which the novelty and difficulty 
of it hath hitherto hindced me from doing : but I deſpair not, but 
that when I return in my ſolitude and filence to ruminate that 
which remainerh in my fancy, not very well digeſted, I ſhall 
make it my own. We have now, from theſe four dayes Dil- 
courſe, great atteſtations, in favour of the Copernican Syſteme, 
amongſt which theſe three taken : the firſt, from the Stations and 
Retrogradations of the Planets, and from their approaches, and 
receflions from the Earth; the fecond, from the Suns revolving 
in it ſelf, and from what ts obſerved in its ſpots ; the third, from 
the Ebbing and Flowing of the Sea do ſhew very rational and 
concluding. | 

SALv. To which allo haply, in ſhort , one might adde a 
tourth, and peradventure a fifth 3 a fourth, I ſay, taken from 
the fixed ſtars, ſeeing that in them,upon exaG obſeryations, thoſe 
minute mutations appear, that Copernzcxs thought to have been 
inſenfible. There ſtarts up, at this inſtant, a fifth novelty, from 
which one may argue mobility in the Terreſtrial Globe, by 
means of that which the moſt Illuſtrious Signore Ceſare, of the 
noble Family of the Marſiliz of Bologna, and a Lyncean Aca- 
demick, diſcovereth with much ingenuity, who in a very learned 
Tract of his, ſhewerh very particularly how that he had obſerved 
a continual mutation, though very flow in the Meridian line, 
of which Treatiſe, at length, with amazement , peruſed by me 
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I hope he will communicate Copies to all thoſe that are Students 
of Natures Wonders. 

SaGr. This is not the firſt time that I have heard {peak of 
the exquilite Learning of this Gentleman , and of his ſhewing 
himſelf a zealous Patron of all the Learned, and if this, or any 
other of his Works ſhall come to appear 1n publique, we may be 
aforchand aſſured, that they will be received, as things of great 
value. 

Sarv. Now becaule it 15 time to put an end to our Diſcour- 
ſes, it remaineth, that I intreat you, that if, at more leaſure g0- 
ing over the things again that have been alledged you meet 
with any doubts, or {cruples not well reſolved, you will excuſe 
my overſight, as well for the novelty of the Notion, as for the 
weaknefle of my wit, as allo for the grandure of the Subje&, 
as alſo finally, becauſe 1 do not, nor have pretended to that af- 
ſent from others, which I my {elf do not give to this conceit, 
which I could very cafily grant to bea Chymera, and a meer 
paradox ; and you Sagredis, although in the Diſcourſes paſt 
you have many times, with great applauſe, declared, that you 
were pleaſed with ſome of my conjeQures, yer do l believe, that 
that was in part more occaſioned by the novelty-than by the cer- 
trainty of them, but much more by your courtefie, which did 
think and defire, by its aſſent, to procure me that content which 
we naturally uſe to take in the approbationand applauſe of our 
own matters : and as your civility hath obliged me to you; ſo 
am 1allopleaſed with the ingenuity of Simplicivus. Nay, his 
conſtancy in maintaining rhe DoCtrine of his Maſter, with ſo 
much ſtrength & undauntedneſ(s,hath made me much to love him. 
And as | amto give you thanks, Sagredus, for your courteous af- 
tetion ; fo of Simplicins, 1 ask pardon, if I have ſometimes 


m.,ved him with my too bold and reſolute ſpeaking : and let him 


be aſſured that I have not done the {ame out of any inducement 
of ſiniſter affe&on, but onely to give him' occafion to ſet before 
us more lofry fancies that might make me the more knowing. 

\$1mp. There is noreafon why you ſhonld make all theſe ex- 
cules, that are needlefle, and efpecially to me , that being accu- 
Rtomedto- be at Conferences and publique Diſputes, have an 
hundred times ſeen rhe Diſputants not onely to grow hot and an- 
gry at one another, but likewiſe to break forth into injurious 
words, and ſometimes to come very neer to blows, As for the 
paſt Diſcourſes, and particulatly in this laſt, of the reaſon of 
the Ebbing and Flowing of the Sea, I do not, to ſpeak the truth, 
very well apprehend the ſame, but by that ſlight Idea, what c- 
ver it be, that I have formed thereof to my ſelf , I confeſſe that. 
your canceit ſeemeth to me far more ingenuous than any of all 
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thoſe that I ever heard beſides, but yet nevertheleſle I eſtecm ix 
not true and concluding : but keeping alwayes before the eye, 
of my mind a ſolid Do&rine that I have learnt from a moſi 
learned and ingenuous perſon, and with which it is neceſſary tg 
fit down ; I kriow that both you being asked, Whether Cod, by 
his infinite Power and Wiſdome might confer upon the Element 
of Water the reciprocal motion which we obſerve in the ſame in 
any other way, than by making the containing Vellel to moye; | 
know, I ſay, that you will anſwer, that he might, and knew how 
to have done the lame many wayes, and thoſe unimaginable tg 
our ſhallow underſtanding : upon which 1 forthwith conclude, 
that this beiag granted, it would be an extravagant bo[dnefſz 
for any one to goe about to limit and confine the Divine 
Power and Wildome to {ome one particular conjeQure of 
his own. 

Save. This of yours is admirable, and truly Angelical Do- 
&rine, to which very exactly that other accords, 1n like manner 
divine, which whilſt it giveth us leave to diſpute, touching the 
conſtitution of the World, addeth withall (perhaps to the end, 
that the exerciſe of the minds of men might neither be diſcou- 
raged, nor made bold) that we cannot find out the works made 
by his hands. Let therefore the Diſquiſition permitted and or- 
dain'd us by God, afliſt us in the knowing, and ſo much more 
admiring his greatnefſe, by how much leſſe we finde our {elyes 
too dull to penetrate the profound Abyſles of his infinice Wil- 
dome. 

Sacr. And this may ſerve for a final cloſe of our four dayes 
Diſputations, after which, if it ſeem good to Salwiatas, to take 
ſome time to reſt himſelf, our curioſity muſt, of neceſſity, grant 
him the ſame, yet upon condition, that when it is lefſe incommo- 
dious for him, he will recurn and fatisfie my deſire in particular 
concerning the Problemes that remain to be diſcuſt, and that I 
have ſet down to be propounded at one or two other Conferen- 
.ces, according to our agreement : and aboye all, I ſhall very 
impatiently wait to hear the Elements of the new Science of out 
Academick about the natural and violent local Motions. And 
in the mean time, we may, according to our cuſtome, ſpend an 
hour in taking the Air in the Gondola that waiteth for us. 
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**= Ome years ſince, as Your moſt Serene Highnets well 
EN knoweth, I did diſcover many particulars in Hea- 
= Wal ven that had been unſeen and unheard of untill 
Rp 0 this our Age 3 Which, as well for their Novelty , as 
REBEERDA for certain conſequences which depend upon 
them, claſhing with ſome Phyſical Propoſitions commonly recei- 
ved by the Schools , did ſtir up agen me no {mall number of 
ſuch as profeſſed the vulgar Philolophy in the Univerſities ; as if 
I had with my own hand newly placed theſe things in Heaven to 
oblcure and diſturb Nature and the Sciences: who forgetting 
that che multitude of Truths coatribute, and concur to the inve- 
ſtigation, augmentarion,and eſtabliſhment of the Arts,and not to 
their diminution, and deſtruction ; and at the ſame time ſhewing 
themlelves more affectionate to atheir own Opinions , than to 
Truth, went about to deny, and fo diſprove thoſe Novelties ; of 
which their very ſenle, had they but pleaſed to have intenſly be- 


LL 


held them, would have rendered them thorowly aſſured. And. 


to this purpole they alledged ſundry things, and publiſhed cer- 
tain Papers fraughted with vain diſcourſes ; and which was a 
more grols ecrour, interwoven with the atteſtations of the Sacred 
Scriptures, taken from places by them not righcly nnderſtood, 
and which did not any thing concern the point for which they 
were produced Into which errour perhaps they would not 
have run, if they had but beea advertiſed of a moſt profitable 
Document which S. Anugaſtive giveth us, concerning our pro- 


ceeding warily, in making poſitive determinations in points that 
Hhh 2 are 


—— 
g.+ < 


_ 


-<- ha 
. x 29> o- > 
ol 4d ” -_ P > 


: —_—- 


ID r wy _ | TSS 
xz —> F ' ws <—— - nn oo» - -, we oe. _ 
64 PL : . _ 
. FY ” — - "= OY bd bs _ an = . —_— 4 "2 C | DEER 
"# = = N waar hu m— 

=> - <2 Ii cy ide > een 4. — ACE HEHE T's -” _— __ nx . 

—_—_— —_ - PR ” «> py "A _ - TO ” : — IS _ I a _ ». D - 
> _ : _ . © $ ' 


a LOCI 
— 


| IS 


P - - . 
V- .— 20  »<-- - 


a” 


(a) Nunc Are 
tem, ſexvata ſem- 
per moderyatione |14 

ravitatis , nil 
credere de re ob- 
ſcura temere de- 
bemus , ne forte, 
quod poſtea veritas 
patefecerit, quam- 
vis Libru Sanit s, 
frve Teſtaments 
Veterts , fruve No» 
vi, nullo modo eſſe 
peſſit gdverſum, 
tamen gropter 4» 
morem noftri exy0” 
ris, oderimus- 

Lib, 2, G:nefi 
ad Literam in 
fine, 


T he Authority of ScRteTuR Ee, 


are obſcure and hard to be underſtood by the meer help gf 
ratiocination; where treating (as we) of a certain natural concly. 
ſion concerning Celeſtial Bodies, he thus writes : (a) But ny 
hawing evermore a reſpect to the moderation of pious Gravity 
we onght to believe nothing unadviſedly in a doubtful point , le 
we conceive a Pprejudice againſt that, in favour to our Error 
which Truth hereafter may diſcover to be no wiſe contrary to the 
Sacred Bookg either of the Old, or New Teſtament. 
It hath ſince come to pals, that Time hath by degrees diſco- 
vered to every one the truths bctore by me 1avdicarcd : and to. 
ether with the truth of the faQt, a diicovery bath been made of 
the difference of humours between thole who ſimply and with- 
out. paſſion did retule to admit luch like Phanomena tor true, and 
thole-who to their incredulity had added tome dilcompoled af- 
fe&ion: For as choice who were better grounded in the Science of 
Aſtronomy, and Natural P hilolophy, became ſatisfied upon my 
ficſt ntimation of the news ; {o all thole who ſtood not in the 
Negative, or in doubt for any other reaſon , but becauſe it was 
an unlookt-for-Novelty,and becauſe they had not an occaſion of 
ſeeing a ſenfible experiment thereot, did by degrees come to ſa- 
tisfic themiclves : Bur thoſe, who beſides the love they bore to 
their firſt Errour , have I know not what imaginary intereſs to 
reader them diſaffe&ed ; not fo much towards the things , as to- 
wards the Author of them, not being able any longer to d-ny 
them, conceal thcmic]ves under an obſtinate ſilence ; and being 
exaſperated more than ever by that whereby thoſe others were 
ſatisfied and convinced, they divert their thoughts to other pro- 
jects, and leck ro prejudice me {ome other wayes : of whom I 
piotefs that | would make no more account than I have done of 
thoie who heretofore have contradicted me (at whom I alwaies 
laugh, as being aſſured of rhe iſſue that the buſineſs is to have) 
bur that I ſee that thoſe new Calumnies and Perſecutions do not 
determine in our gteater or leſlef Learning (1n which 1 will ſcarce 
pretend to any thing) but extend ſo far as to attempt to aſperle 
me with Crimes which ought to be,and are more abhorred by me 
than Deathit ſelf: Nor ou7zht I to content my elf that they 
are known to be unjuſt by thoſe onely who know me and them, 
but by all men whatſoever. They perſiſting therefore in their 
firſt Reſolution,Of ruining me and whatſoever is mine , by all 
imaginable waies; and knowing how that Iin my Studies of 
Aſtronomy and Philoſophy hold, as to the Worlds Syſteme, 
That the Sun, without changing place, is ſituate in the Centre 
of the Converſion of the Celeſtial Orbes; and that the Earth, 
convertible about its own Axis, moveth it {elf about the Sun : 
And moreover underſtanding;that I procecd to maintain - Po- 
1tion 
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ſition, not onely by refuting the Reaſons of Ptolomy and Ariſto- 
tle, bur by producing many on the contrary; and in particular, 
ſome Phyſical pertaining to Natuial Effects, the caules of which 
perhaps can be by no other way afligned ; and others Aſtrono- 
mical depending upon many circumſtances and encounters of 
new Diſcoveries in Heaven, which manifeſtly confute the Ptolo- 
maick Syſteme, and admirably agree with and confirm this other 
Hypotheſis : and poſſibly being aſhamed to ſee the known truth 
of other Poſitions by me aſſerted, different from choſe that have 
been commonly received ; and therefore diſtruſting their de- 
fence {o long as they ſhould continue in the Field of Philoſo- 
phy : for theſe reipedts, | ſay, they have reſolved ro try whe- 
ther they could make a Shield for the fallacies of their Argu- 
ments of the Maatle of a feigned Religion, and of the Autho- 
rity of the Sacred Scriptures, applyed by them with little judg- 
ment to the confutation of ſuch Realſo.1is of mine as they had 
neither underſtood, nor ſo much as heard. 

And firſt, they have indeavoured, as much as in them lay, to 
divulge an opiniou thorow the Univerſe, that thoſe Propoſitions 
are contrary to the Holy Letters, and conſequently Damnable 
and Heretical : And thereupon perceiving, that for the moſt 
part, the inclination of Mans Narure is mote prone to imbrace 
thoſe enterprizes, whereby his Neighbour may, although un- 
juſtly, be opprefſed , than thoſe from whence he may receive 
juſt incouragement ; it was no hard matter to find thoſe Com- 
plices, who tor ſuch (that is, for Damnable and Heretical) did 
from their Pulpits with unwonted confidence preach it, with bur 
an unmerciful and leſs conſiderate injury, not only ro this Do= 
&rine, and to its followers, but to all Mathematicks and Ma- 
themarticians together. Hereupon aſſuming greater confidence, 
and vainly hoping that thar Seed which firſt rook root in their un- 
ſound mindes, might {pread its branches, and aſcend towards 
Heaven, they went ſcattering rumours up and down among rhe 
People , That it would, ere long be condemned by Supreme Au- 
thority : and knowing that ſuch a Cenſure would ſupplant 
not onely:theſe two Concluſions of the V Vorlds Syſteme, but 
would make all other Aſtronomical and Phytical Obſervarions 
that have correipondence and necef{ary conneQion therewith to 
become,damnable, to facilitate the buſineſs they ſeek all they 
canto make this opinion(at leaſt among the vulgar) to ſeem new, 
and peculiar to my felt, not owning to know thar Nicholas Coper- 
nicys was its Authour, or rather Reſtorer and Confirmer : a per- 
ſon who was not only a Catholick, but a Prieft, Canonick, and 
lo eſteemed, that there being a Diſpute in the Lateran Council, 
under Leo X. touching the corce&ion of the Eccleſiaſtick Ca- 

lender 


429 


The Autbority of ScRIFTURE, 


lendar, he was ſent for to Rowe from the remoteſt parts of 
Germany, for to afliſt in this Reformation, which for that time 
was left imperfe&, onely becauſe as then the true meaſure of 
the Year and Lunar Moneth was not exa@tly known : whereupon 
it was given him in charge by the Biſhop of Sempronza » at that 
time Super-intendent in that Aﬀair, to learch with rciterated 
ſtudies and pains for greater light and certainty,touching thoſe 
Caleſtial Motions. Upon which,with a Labour truly Atlantick 
and with his admirable Wit, ſetting himlelf again to that Study, 
he made ſuch a progreſs in thele Sciences, and reduced the 
knowledge of the Caeleſtial Motions to {uch exacGtnefle, that he 
ained the title of an Excellent Aſtronomer. And, according 
unto his Do&rine, not only the Calendar hath been ſince regu- 
lated, but the Tables of all the Motions of the Planets have al- 
ſo been calculated : and having reduced the {aid Dofrine into 
fix Books, he publiſhed them to the World at the inſtance of 
the Cardinal of Capra, and of the Biſhop of Culma. And in 
regard that he had re-aſſumed this {o laborious an cnterprize by 
the order of The Pope ; he dedicated his Book De Rewolution:- 
bus Caleſtibus to His Succeflour, namely Paul III. which, being 
then alſo Printed, hath been received by The Holy Church, and 
read and ſtudied by all the World, without any the leaſt um- 
brage of ſcruple that hath ever been conceived at his DoGrine; 
The which, whilſt it is now proved by manifeſt Experiments and 
neceflary Demonſtrations to' have been well grounded, there 
want not perſons that, though they never {aw chat fame Book in- 
tercept the reward of thoſe many Labours to its Authour, by 
cauſing him to be cenſured and pronounced an {leretick ; and 
this, only to ſatisfie a particular dilpleaſure conceived, without 
any cauſe, againſt another man, that harch no other intereſt ia 
Copernicus, but only as he is an-approver of his Doctrine. 

Now in regard of theſe falſe aſperfions, which they ſo unjuſtly 
{eek to throw upon me, I have thought it neceſſary for my juſti- 
fication before the World (of whoſe judgment in matters 0 
Religion and Reputation I ought to make great eſteem) to 
diſcourſe concerning thoſe Particulars, which theſe men produce 
to ſcandalize and ſubvert this Opinion, and ina word, to. con- 
demn it, not only as falſe, but alſo as Herctical; continually 
making an Hipocritical Zeal for Religion their Shield ; going a- 
bout moreover to intereſt the Sacred Scriptures in the Diſpute, 
and to make them in a certain ſenſe Miniſters of their deceiptful 
purpoles: and farthermore deſiring, if I miſtake nor, contrary to 
the intention of them, and of the Holy Fathers to extend (that I 
may not ſay abuſe)their Authority,ſo as that even in Concluſions 
meerly Natural, and not de Fide, they would have us altogether 
leave 
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leave Senſe and Demonſtrative Reaſons, for ſome place of Scrj- 
pture which ſometimes under the apparent words may contain 
a different ſenſe. Now I hope to ſhew with how much 
greater Picty and Religious Zeal I proceed,than they do, in that 
[ propoſe not,that the Book of Copernicns is not to be condemn- 
ed, but that it 1 not ro be condemned , as they would have it ; 
without underſtanding it, hearing it, or ſo much as ſeeing it ; 
and eſpecially he being an Author that never treateth of matters 
of Religion or Faith ; nor by Reaſons any way depending on the 
Authority of Sacred Scriptures whereupon he may have erroni- 
ouſly interpreted them; but alwaies inſiſts upon Natural Conclu- 
fions belonging to the Celeſtial Motions, handled with Aſt rono- 
mical and Geometrical Demouſtrations. Not that he had nota 

reſpeG& to the places ofthe Sacred Leaves, but becauſe he kne w 
very well that his {aid Doctrine being demonſtrated , ir could 
not contradid the Scriptures, rightly, and according to their true 
meaning underſtood, . And therefore in the end of his Epiſtle 
Dedicatory, ſpeaking to The Pope, he ſaith thus: (b) IF there 
ſhould chance to be any Mateologiſts, who though ignorant in all 
the Mathematicks, yet pretending a «kill in thoſe Learnings, 
ſhould dare, upon the authority of ſome place of Scripture wreſted 
to their purpoſe, to condemn and cenſure this my Hypotheſis, I. 
value them not, but ſball ſlight their inconſiderate Judgement. For 
it is not unknown, that LaQantius (otherwiſe a Famous Author, 
though mean Mathematician) writeth wery childiſhbly touching the 
Form of the Earth, when he ſeoffs at thoſe who affirm the Earth to 
be in Form of a Globe. So that it ought not to ſeem ſtrange to the 
Ingenious , if any ſuch ſhould likewiſe now deride us. The Ma- 
thematicks are written for Mathematitians, to whom (if Ideceive 
not my ſelf ) theſe Labours of mine ſhall ſeem to add ſomething, 
as alſo to the Commou-weale of the Church , whoſe Government is 
now in the hands of Tour Holineſs. 

And of this kinde do theſe appear to be who indeavour to 
perſwade that Copernicus may be condemned before his Book is 
read ; and to make the World believe that it 1s not-onely lawfull 
but commendable ſo.to do, produce certain Authorities of the 
Scripture, of Divines, and of Councils ; which as they are by me 
had in reverence, and held of Supream Authority,inſomuch that 
I ſhould eſteem it high temerity for any one to. contradi&t them 
whilſt they are uſed according to the In ſtitutes of Holy Church, 
{o I believe that it is no errour to ſpeak, ſo long as one hath rea- 
ſon to ſuſpeQ that a perſon hath a deſire , for ſome concern of 
his own, to,produce and alledge them, to purpoles different from 
thoſe ; hat are in the moſt Sacred intention of The Holy Church. 
Therefore] not oncly proteſt (and my fincerity ſhall a D 
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ſelf) that 1 intend to ſubmit my (elf freely to renounce thoſe ex. 
rors, into which, through ignorance,I may run in this Diſcourſe 
of matters pertaining to Religion ; but 1 farther declare, that | 
deſire not in theſe matters to engage diſpute with any one, al- 
though it ſhould be in points that are dilpurable : for my end 
tendeth onely to this, That if in theſe conſiderations , beſides ow y 
own profeſſion, amongſt the errours that may be in them , there 
be any thing apt to give others an hint of ſome Notion beneficial 
to the Holy Church,touching the determining about the Coper. 
nican Syſteme, it may be taken and 1mproved as ſhall ſeem beſt 


| to my Superiours : If not, ler my Book' be torn and burnt ; for 


that 1 do neither intend, nor pretend to gain to my ſelf any fruit 
from my writings, that 15 not.Pious and Catholick. And moxre- 
over, although that many of the things that I obſerve have been 


ſpoken in my own hearing, yet I ſhall freely admit and granc to 
thoſe that ſpake them , that they never ſaid them, if lo they 


pleaſe , but confeſs that I might have been miſtaken : And 
therefore what I ſay,let it be ſuppoſed to be ſpoken not by them, 
but by thoſe which were of this opinion. 


The motive therefore that they produce to condemn the Opi- 


nion of the Mobility of the Earth, and Stability of the Sun, 1s,that 
reading in the Sacred Leaves, in many places, that rhe Sun mo- 
veth, that the Earth ſtandeth ſtill; and che. Scripture not being 
capable of lying, or erring, it followeth upon neceſl[ary conſe- 
quence, that the Poſicion of thoſe is Erronious and Heretical,who 
maintain that the Sun of it {elf is immoveable , and the Earth 


- moveable. 


Touching this Reaſon I think ir fitia the firſt place, to con- 
ſider, That it is both piouſly ſpoken,and prudently affirmed, That 
the Sacred Scripture can never lye, when eyer its true meaning is 
underſtood : Which 1 believe none will deny to be many times 
very abſtruce, and very different from that which the bare ſound 
of the words fignifieth. Whence it cometh to paſs, that if ever 
any one ſhould conſtantly confine himſelf to the naked- Gram- 
matical Sence,he might , erripg himſelf, make not only Contra- 
dictions and Propoſitions remote from Truth to appear in the 
Scriptures, but alſo grols Herefies and Blaſphemies : For that we 
ſhould be forced to aflign to God feet, and hands, and eyes, yea 
more corporal and humane affeQions, as of Anger , of Repen- 
tance , of Hatred, nay,and ſometimes the F orgetting of things 
paſt,and Ignorance of thoſe to come : Which Propoſitions, like 
as ({o the Holy Ghoſt afficmeth) rhey were in that manner pro- 
nounced by the Sacred Scriptures, that they might be accommo- 
dated to the Capacity of the Vulgar,who are very rude and un- 


learned ; ſo likewiſe, for the ſakes of thoſe that deſerve to be di- 


ſtinguiſhed 
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ſtinguiſhed from the Vulgar, it is neceſlary that grave and skilful 
Expoſitors produce the rrue ſenſes of them, and ſhew the parti- 
cular Reaſons why they are dictated under ſuch and ſuch words. 
And this is a DoGrine ſo true and common amonglt Divines, 
that it would be ſuperfluous to produce any atteſtation 
thereof. 

Hence methinks I may with much more reaſon conc)ude , that 
the ſame holy Writ, when ever it hath had occaſion to pronounce 
any natural Concluſion, and e{pecially, any of thoſe which are 
more abſtruce, and difficult to be underſtood , hath not failed to 
obſerve this Rule, that fo it might not cauſe confuſion in the 
mindes of thoſe very people, and render them the more contu- 
macious againſt the DoQrines that were more ſublimely myſteri- 
ous : For (like as we have ſaid, and as it plainly appeareth) our 
of the ſole reſpe& of condeſcending to Popular Capacity, the 
Scripture hath not {crupled to ſhadow over moſt principal and 
fundamental Truths, attributing, even to God himlelf, qualities 
extreamly remote from, and contrary unto his Eſſence. Who 
would poſitively affirm that the Scripture, laying aſide that re- 
ſpe&, in ſpeaking but occaſionally of the Earth, of the Water, of 
the Sun, or of any other Creature, hath choſen to confine it 
ſelf, with all rigour, within the bare and narrow literal ſenſe of 
the words? And eſpecially, in mentioning of thoſe Crea- 
tures, things not at all concerning the primary Inſtitution of 
the ſame Sacred Volume, to wit, the Service of God, and the 
ſalvation of Souls, and in things infinitely beyond the appre< 
henſion of the Vulgar ? 

This therefore being granted, methinks that in the Diſcuſſion 
of Natural Problemes, we ought not to begin at the authoriry 
of places of Scripture ; but at Senſible Experiments and Ne- 
ceflary Demonſtrations: For, from the Divine Word , the 
Sacred Scripture and Nature did both alike proceed ; the firſt, 
as the Holy Ghoſts Inſpiration ; the ſecond, as the moſt obſer- 
vant Executrix of Gods Commands: And moreover it being 
convenient in the Scriptures ( by way of condeſcenfion to the 
underſtanding of all men) ro ſpeak many things different, in 
appearance ; and fo far as concernes the naked fignification of 
the words, fromablolute rruch : But on the contrary, Nature 
being inexorable and immutable, and never paſling the bounds 
of the Laws affigned her , as one that nothing careth whether 
her abſtruſe reaſons and methods of operating be, or be not ex- 
poſed to the Capacity of Men ; 'I conceive that that, concer- 
ning Natural Effe&s, which either Senſible Experience ſets be- 
fore our eyes, or Neceſſary Demonſtiations'do- prove unto. us, 
ought not,' upon any account, to by ealled mto queſtion, _— 
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leſs condemned upon the teſtimony of Texts of Scripture, which, 
may, under their words, couch Senſes ſeemingly contrary there. 
to; In regard that every Expreſlion of Scripture is not ticd tg 


| ſo ſtri& conditions, as every Effet of Nature: Nor doth God 


Not definimu , 
Denm, primo N.: + 
twra Ccopnoſcen- 
dum; Demade, Do- 
Arina recognoſcen- 
dum: Natur ex 
operibus ; DoGri- 
”a ex predtcative 


nibus, 

Tertul,  adyer» 
Marcion. liv. Is 
cap.18, 


leſs admirably diſcover himlelt unto us in Nature's Ations, thay 
in the Scriptures Sacred Didtions. Which peradventure Terty]. 
I: an intended to expreſs in thole words : (c) We conclude, Gy 
is known ; firſt, by Nature, and then again more particularly 
known by Do&trine : by Nature, in bis Works ; by Dotrine, in his 
Word preached. 

But 1 will not hence affirm, but that we ought to have an cx- 
traordinary eſteem for the Places of Sacred Scripture, na Y, being 
come to a certainty in any Natural Concluſions, we ought 
to make uſe of them, as moſt appoſite helps to the true Expo- 
ſition of the ſame Scriptures , and to the inveſtigation of tholc 
Senſes which are neceſſarily conteined in them, as moſt true, and 
concordant with the Truths demonſtrated. | 

This maketh me to ſuppoſe, that the Authority of the Sacred 
Volumes was intended principally to perſlwade men to the be- 
lief of thole Articles and Propolitions, which, by reaſon they 
ſurpaſs all humane diſcourſe, could not by any other Science, or 
by any other means be made credible, than by the Mouth of 
the Holy Spirit it ſelf. Beſides that, even in thoſe Propoſitions, 
which are not de Fide, the Authority of the ſame Sacred Leaves 
ought to be preferred to the Authority of all Humane Sciences 
that are not written in a Demonſtrative Method, bur either with 
bare Narrations, or elſe with probable Realons 3 and this I hold 
to be {o far convenient and neceſlary, by how far the ſaid Di- 
vine Wiſdome (urpaſſeth all humane Judgment and Conjecture. 
But that that {elt-ſame God who hath indued us with Senſes, 
Diſcourſe, and Underſtanding hath intended, laying aſide the 
ule of thele,to give the knowledg of thoſe things by other means, 
which we may attain by theſe, fo as that even in thoſe Natural 
Concluſions, which either by Senſible Experiments or Neceſlary 
Demonſtrations are [et before our eyes, or our Underſtanding, we 
ought to deny Senſe and Reaſon, I do not conceive that 1 am 


bound to believe it ; and eſpecially in thole Sciences, of which 


but a ſmall part, and that divided into Concluſions is to be 
found in the Scripture : Such as, for inſtance, is thar of Aſtro- 
nomy, of which there is ſo ſmall a part in Holy Writ, that it doth 
not {o much as name any of the Planets, except the Sun and the 
Moon, and once or twice onely Venus under the name of Luci- 
fer. Forif the Holy Writers had had any intention to perſwade 


People ro believe the Diſpoſitrons and Motions of the Celeſtial 


Bodies ; and that.conſequently we are ſtill to derive that know- 
1 | ledge 


In Paitosorlcal CONTROVERSIES. 435 


ledge from the Sacred Books they would not, in my opinion, have 
(poken {o little thercof, that it is as much as nothing, in compa- 
:ifon of the infinite admirable Concluſions, which in that Sci- 
ence are comprized and demonſtrared Nay, that the Authours 
of the Holy Volumes did not only not pretend to teach us the 
Conſtitutions and Motions of the Heavens and Stars, their Fi- 
ures, Magnitudes, and Diſtances, but that intentionally (al- 
beir that all thele things were very well known unto them) the 


forbore to ſpeak of them,is the opinion of the Moſt Holy & Moſt of) Sor crign 


Learned Fathers:and in S. Auguſtine we read the following words. fgur4 Cel: cre- 
(c) lt is likewiſe commonly asked, of what Form and Figure dende fit ſecun- 


| , um Scripturas 
we may believe Heaven to be, according to the Scriptures : For nſtra : Multi e- 


many contend much about thoſe matters, which the greater pru- *” mnitum diſ- 
. prt ant az its rebue, 
dence of our Authors bath forborn to ſpeak of, as nothing furtber- 


quas maſjori prue 
ing their Learners in relation to ableſſed life ; and, (which js 4=tia mftri Anto- 


the chiefeſt thing ) taking up much of that time which ſbould be Fas. pred Fra 


Es beatam vitam non 
ſpent in boly exerciſes. For what 3s it to me whether Heawen, as profutur as diſcen- 


a Sphere, doth on all ſides environ the Earth, a Maſ's ballanced in - _ _— 
the middle of the ji orld;or whether like a Diſh it doth onely cower mulum prolixa, 


3 ; woo . & rebus [alubri- 
or overcaſt the ſame? But becauſe belief of Scripture 3s urged for __ - 
that cauſe, which we have oft mentioned,that is, That none through temporunm ſpatia. 


ignorance of Divine Phraſes,when they ſhall find any thing of this nid enim ad me 


; ; | . ertinet , mtrum 
nature in,or hear any thing cited out of our Bibles which may ſeem ves eur Sphe- 


to oppoſe manifeſt Concluſions , ſhould be induced to ſuſpe& their 74,#ndque concls- 


h , 4 - 
truth,when they admoniſh,relate;@>+ deliver more profitable matters OT EY 


Briefly be it ſpoken, touching the Figure of Heaven, that our Au- le liratom; a» 

; TT eam tx una par 
thors knew the truth: But the H. Spirit would not, that men ſhould ** A. 69. 
learn what 35 profitable to Hone for ſalvation. Int diſcus, ope- 


riat f Yed quia as Fide agitur Scrimmrarum, propter illam canſam,quam non ſemel commemoravimus, Ne ſeilices 
quiſquam elognia divina non imiell1gens, cum de hu 1ebus tale aliquid vel imvenerit in Libris Noſtris, wel ex lis 
audrverit, quod perceptis aſſertinnibus adverſari videatur, nullo mods ets, cetera ntilia monentibus, vel narrantibug, 


vel pranuntiantibus, credat : Brewer diſcendum eſt, de Vf: ( elighoc ſciſſe Antores noſtros, quod veritas has 


determining what 1s to be believed of theſe accidents of the Ce- 

leſtial Bodies, is again hinted ro us by the {ame Father in the en- 

luing 10. Chapter upon the Queſtion, Whether we are to believe 
that Heaven moverh , or ſtandeth ſtill,in theſe words : ( d ) There (4) he 20s 
are ſome of the Brethren that ſtart a queſtion concerning the motion \,,11, F.nag-nol 
of Heaven, Whether it be fixed, or moved : For if it be moved ftimem movent, w- 
(ſay they ) how is it a Firmament 2 If it ſtand ſtill, how do theſe f ans & a0- 
Stars which are beld to be fixed go round from Eaſt to W eſt , the verur, inquiunr, 
mor: Northern performing ſhorter Circuits near the Pole ; ſo that 99994 Fire: 
; mentum eſt? $i 
Heawen, if there be another Pole, to us unknown, may ſeem to re- autem ſtatyquone- 
vole upon ſome other Axis ; but if there be not another Pole, it 44:14 que is 
: ipſo fixe Ccredun- 
may be thought to move as a Diſcus? To whom I reply , That (,, 4 Oviene is 
Iii 2 theſe Occidentem cire« 
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4.36 The »Autborityof ScrrvTURE, 
eur , verren'®" theſe points require many ſubilil and profound Reaſons, for the 


libas breviores | 
pune - Je a cards. making out whether they be really ſo, or no; the undertakeing and 
a Prager] diſeuſſmng of which is neither conſiſtent with my leaſure, nor their 
2/6 efÞ as : 
i mba cecalins REYs vohbom I deſire to inſteu&t in the neceſſary matters more di. 
cards, ex alio ver- rely conducing to their ſalvation , and to the benefit of The Holy 


| . * 
tice, ficut Spera;z py 
4 ors nll 6 Church. 


im card+eſt, vel * From which (that we may come nearer to our particular caſe) 
__ On:bu it neceſſarily followeth, that the Holy Ghoſt not having intend. 
1+ ſoondeo, Maltum Cd to teach us, whether Heaven moveth or ſtanderh ſtill ; nor 
ſubrilbus & _ wherher its Figure be in Form of a Sphere,or of a Diſcus , or di- 
_— beeps ve- ſtended in Planum : Nor whether the Earth be contained in the 
re p-rcpiarur, Centre of it, or on one fide; he hath much Jels had an intention 
wb gxtbey 7... to aſſure us of other Concluſions of the ſame kinde, and 'in ſuch 
undis aique ir A manner, connectcd to theſe already named, that without the 
roy 0d ng yen dedermination of chem, one can neither affirm one or the other 
lis eſſe deberquss part 3 which are, The determining of the Motion and Reſt of the 
oy ne nga {aid Earth, and of the Sun. And it the ſame Holy Spirit hath 
neceſſaria uiiitare purpolely pretermitted to teach us thole Propoſitions,as nothing 
cupimm wjorms- concerning his intention, that is, our ſalvation ; how can it be at- 
| firmed, that the holding of one part rather than the other, ſhould 
be ſo neceflary, as that it is de Fide, and the other erronious ? 

Can an Opinion be Heretical , and yet nothing concerning the 

{alvation of fouls ? Or can it be ſaid that the Holy Ghoſt purpo- 

«Card. Baronius, ſed not to teach us a thing that concerned our ſalvation ? I might 
Spiriew ſantti here inſert the'Opinion of an Ecctefiaſtical * Perlon, raiſed to the 
mentem fuiſſ: » nos degree of Eminentiſſimo, to wit, That the intention of the Holy 


doors Ia) 46 Ghoſt, is to teach us how we ſhall go to Heawen,and not how Hea- 


Celum eatnur : non 
auten quemodsa VEN goeth. 


C. _ x —vp_h Bur let us return to conſider how much neceſſary Demonſtra- 
ATONN 1; Dat, 6 A . 
tions,and ſenfible Experiments ought to be eſteemed in Natural 
Conclufions;and of what Authority Holy and Learned Divines 
EN VIR have accounted them, from whom amongſt an hundred other atte- 
E $4154 Et . 
diligemey 1, Bations, we have theſe that follow :(e ) We mus5t alſo carefully 
ood encnine beed.and altogether avoid in bandling the DoGtrine of Moles, to 
ſogiradres of , ws avouch or ſpeak any thing affirmatively and confidently which 
is Detrins, qic- Contradicteth the manifeſt Experiments and Reaſons of Philoſo- 
quam ajſurmate & = : 
deed fow- phy,.or other Sciences. For ſince all Truth 3s agreeable to Truth, 


tiemus & dica. the Truth of Holy Writ cannot be contrary to the ſolid Reaſons 


mw » 99241148- and Experiments of Humane Learning. 
net maniſeſf is EX . 

periments & rationibus Philoſophie,vel aliarum Diſciplinarum. Namque cum Verum onne ſemper cum Vero 
Congriat , n0n poteſt Veritas Sacrarum Litterarum , Veris Rationibus & Experiments Hwumanarum Dottrind- 
rum efſe contraria, Perk, in Gen. circa Principium. 


(f) Si maxife- 0 Andin St. Auguſtine we read: (f) If any one ſhall objec 


fe certeque Rati- 


2%, velut ſanta. the Authority of Sacred Writ,againſt clear and manifeſt Reaſon, 


ram Litterarmms be that doth ſo, knows not what he undertakes : For be objecbs 
objicituy . autorie . | | 
| | againſt 
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againſt the Truth, not the ſenſe of the Scripture (which is be- 
ond his comprehenſion ) bit rather his own, nor what is in it, but 
what, finding it in himſelf , he fancyed to be in it. 

This granted, and it being true, (as hath been ſaid) that two 
Truths cannot be contrary to each other, it is the office of a 
Judicious Expoſitor to ſtudy to finde the true Senſes of Sacred 
Texts, which undoubtedly ſhall accord with thoſe Natural Con- 
cluſions, of which maniteſt Senle and Neceſſary Demonſtrations 
had before made us ſure and Certain. Yea, in regard that the 
Scriptures (as hath been ſaid ) for the Reaſons alledged, admit in 
many places Expoſitions far from the Senſe of the words ; and 
moreover, we not being able to affirm, that all Interpreters 
ſpcak by Divine Inſpiration; For (if it were fo) then there 
would be no difference between them about the Senſes of the 
ſame places 3 I ſhould think that it would be an a& of great pru- 
dence to make it unlawful for any one to uſurp Texts of Scri- 
pture, and as it were to force them to maintain this or that Natu- 
rall Concluſion for truth, of which Sence, & Demonſtrative,and 
neceſſary Reaſons may one time or other aſſure us the contrary. 
For who will preſcribe bounds to the Wits of men ? Who will 


afſert that all that is ſenſible and knowable in the World is al- 


ready diſcovered and known ? Will not they that in other points 
diſagree with us, confeſs this (and it is a great truth) that Ez 
que ſcimus, fint minima pars eorum qua ignoramus ? That thoſe 
Truths which we know, are very few, in compariſon of thoſe 
which we know not ? Nay more, if we have it from the Mouth 
of the Holy Ghoſt, that Dexs tradidit Mundum diſputationt 
eorum, ut nou inveniat homo opus, quod operatus eſt Deus ab 
imitio ad finem : One ought not, as I conceive, to ſtop the way 
to free Philolophating, touching the things of the World, and of 
Nature, as if that they were already certainly found, and all ma- 
nifeſt : nor ought it to be counted raſhnelſs, if one do: not fit 
down fati:fied with the opinions now become as it were com- 
mune 3 nor ought any perions to be diſpleafed, if others do not 
hold, in natural Diſputes to that opinion which beſt pleaſeth 
them ; and eſpecially rouching Problems that have, for thouſands 
of years, been controverted amongſt the greateſt Philoſophers,as 1s 
the Stability of the Sun, and Mobility of the Earth, an opinion 
held by Pythagoras, and by his whole Se&; by Heraclides Pon- 
ticus, who was of the {ame opininion ; by Phylolaus, the Maſter 
of Plato; and by Plato himlelf, as Ariſtotle relateth, and of 
which Plutarch writeth in the life of Numa, that the ſaid Plate, 
when he was grown 01d, aid, It is a moſt abſurd thing to think 
otherwiſe : The ſame was believed by Ariftarchus Samins, as 


we have it in Archimedes ; and probably by Archimedes on 
felt ; 
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Titi, mon intells- 
git, qui hoo facit ;; 
CG nm Scripture 
ſerſum (ad quem 
Penetrare non pou 
twtt) ſed ſunm pox 
tires objicit verita= 
ti: nec id quod in 
ea, ſed quod in ſe- 
ipſo velut pro ea 
inventt, opponit, 
Epiſt. 7, ad Mar- 
cellinum, 7 
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The Autbority of SCRIPTURE, 


ſelf 3 by Nicetas the Philoſopher, upon the teſtimony of Scicero, 
and by many others. And this opinion hath, finally, been am- 

lified, and with many Obſervations and Demonſtrations con- 
firmed by Nicholaus Copernicus. And Seneca, a moſt eminent 
Philoſopher , in his Book De Cometzs, advertizeth us that we 
ought, with grear diligence , leek for an aſſured knowledge, 
whether it be Heaven, or the Earth, in which the Diurnal Con. 
verſion reſides. 

And for this cauſe, ic would probably be prudent and proj. 
table counſel, if beſides the Articles which concern our Salyari- 
on, and the eſtabliſhment of our Faith (againſt the ſtability of 
which there is no fear that any valid and {olid DoGrine can e- 
ver riſe up) men would not aggregate and heap up more, with- 
out neceſlity : Andit it be ſo, it would certainly be a prepoſte- 
rous thing to introduce ſuch Articles at the requeſt of perſons 
who, beſides that we know not that they ſpeak by inſpiration 
of Divine Grace, we plainly {ee that there might be wiſhed in 
them the underſtanding which would be neceſſary firſt to enable 
them to comprehend, and then to diſcuſs the Demonſtrations 
wherewith the ſubtiler Sciences proceed in confirming ſuch like 
Concluſions. Nay, more I ſhould ſay; (were it lawful to ſpeak 
my judgment freely on this Argument) that it would haply 
more ſuit with the Decorum and Majeſty of thoſe Sacred Vo- 
lumes, if care were taken that every ſhallow and vulgar Writer 
might not authorize his Books (which are not feldome grounded 
upon fooliſh fancies) by inſerting into them Places of Holy Scri- 
pture, interpreted, or rather diſtorted to Senſes as remote from 
the right meaning of the {aid Scripture, as they are neer to deri- 
rifion, who not without oſtentation flouriſh out their Writings 
therewith Examples of ſuch like abuſcs there might many be 
produced, but tor this time I will confine my ſelf tro two, not 
much beſides theſe matters of Aſtrovomy : One of which, is that 
of thoſe Pamphlets which were publiſhed againſt the Medicean 
Planets, of which I had the fortune to make the diſcovery ; a- 
gainſt the exiſtence of which there were brought many places of 
Sacred Sctipture : Now, that all the World feeth them to be 
Planets, I would gladly hear with what new interpretations 
thoſe very Antagoniſts do expound the Scripture,and excuſe their 
own ſimplicity. The other example is of him who but very 
lately hath Printed againſt Aſtronomers and Philoſophers, that 
the Moon doth not receive its light from the Sun, but is of its own 


- nature reſplendent: which imagination he in the cloſe confirm- 


eth, or, to lay better, per{wadeth himſelf that he confirmeth by 
ſundry Texts of Scripture, which he thinks cannot be reconciled 
unleſſe his opinion ſhould be true and neceſſary. Nevertheleſle, 

the 
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the Moon of it ſelf is Tenebroſe, and yet it is no lefle lucid than 
the Splendor of the Sun. 

Hence it is manifeſt, that theſe kinde of Authors,in regard they 
did not dive into the true Sence of the Scriptures,would (in cafe 
their authoriry were of any great moment) have impoſed a nece{- 
ſity upon others to believe ſuch Concluſions for true as were re- 
pugnant to manifeſt Reaſon, and to Senſe. Which abuſe Deus 
avertat, that it do not gain Countenance and Authority ; for if it 
ſhould, it would ina ſhort time be neceſſary to proſcribe and in- 
hibir all the Concemplative Sciences. For being that by nature 
the number of luch a+ are very unapt to underſtand perfe&ly 
both the Sacred Scripcures, and the other Sciences is much great- 
er than that of che skilfull and intelligent ; thoſe of the firſt fort 
ſuperficially running over the Scriptures, would arrogate to them- 
ſelves an Authority of decreeing upon all the Queſtions in Na- 
cure, by vertue of ſome Word by them miſunderſtood , and pro- 
diced by the Sacred Pen-men to another purpole : Nor would 
the ſmall number ot the Intelligent be able ro repreſs the turious 
Torrent of thoſe men, who would finde ſo many the more fol- 
lowers, in that the gaining the reputation of Wiſe men without 
- pains or Study, 1s far more grateful to humane Nature, than the 
conſuming our ſelves with reſtleſs contemplations about the moſt 
painfull Arts. Therefore we ought ro return infinite thanks to 
Almighty God, who of his Goodneſs freeth us from this fear, in 


that he depriveth ſuch kinde of perſons of all Authority and, re- - 


poſeth the Conſulting, Relolving, and Decreeing upon ſo im- 
portant Determinations in the exrraordinary Wildom and Can- 
dor of moſt Sacred Fathers; and in the Supream Authority of 


thole, who being guided by his Holy Spirit, cannot but determin 


Holily : So ordering things, that of the levity of thole other men, 
there is no account made. This kinde of men are thole, as I be- 
lieve, againſt whom, nor without Reaſon, Grave, and Holy Wri- 
ters do ſo much inveigh; and of whom in particular S. Hieroxe 
writeth: (g) This (Scilicert the Sacred Scripture ) the talking 
old woman,the doting old man, the talkative Sophiſter, all venture 
pon,lacerate, teach, and that before they bawe learnt it. Others 
induced by Pride, diving into hard words , Philoſophate amongſt 
Women , touching the Holy Scriptures. Others :(Oh ſhame- 
ful ! ) Learn of Women what they teach to Men; and, as if this 
were nothing, in a certain facility of words, I may ſay of confe- 
dence, expound to others what they underſtand not themſ elves. 1 
forbear to ſpeak of thoſe of my own Profeſſion, who , if after Hu- 
mane Learning they chance to attain to the Holy Scriptures, and 
tickle the ears of the people with affeed and Studied expreſſeons, 

they affirm that all they ſay,is to be entertained as the Law of God; 


(g) Hare (Sc 
licert SarramScri- 
pruram) garrula 
anus , banc deti- 
13 ſenix banc $0- 
phiſta verboſus, 
banc univerſs pre« 
ſamuxt , lacerar, 
docent, antequam 
diſcam » Alij, 
addnutto ſuperilio, 
grandia verbs 
Irutinantes, Mmter 
mulierculas , de 
Sacrs Litterss 
Philoſophantnry. 
Alij diſcunt, proh 


pudoy | @ feminks, 
ana gued viros detent, 


- 
. Z & — 
———_ 5 _ 

l ' - = _ = * - 
Sen rpc x ts SEIZE. oy 
> _ ' < $ 

my CS ST; _ dnt, 4 AY * þ - TS 9 4 —_— _ 

- - 
l -_ I mg VA 
L 


”.; Pane p _— = EE } 
_ iT... - 
= : 
£ 4 Mo 
EDETTY I nes Lad. 
>. - 2m. 3 aa, 6" - 
=" 


” 


—— - 4 ww 


440 


& ne pParum LC 


, as 
ft, GE aim jJ4cts 


litate werborum, 
ims andacta  arl- 
ſernnt gains, quod 
ipſs non mtelli» 

wnt, Taces de 
met fimilibus z qt 
þs forte ad Scriptus 
14s Santas, p* 
ſecnlares litter as 
vexerint , & ſer* 
mone Cempo/ſito, 
aurem popul! mul- 
ſerint; quicqvid 
dixerint , hec le» 
gem Det pitt ant * 
nec ſcire dignan- 
tur, quid Prophe- 
te, guid eApoſt 1s 
ſenſerint , ſed aa 
ſenſam ſunm , m- 
COongrita ap! grit tte 
ftimonia : Daſs 
grande ſit , © non 
vition! ft mum d3» 
cend: $0114 , de 
pravare ſentent t- 
a:, OF ad voluns 
tatern ſua Scrt- 
piuram trahere re 
pugnantem, Je» 
ron. Epilt. ad 
Paul. 1c J, 


The e Antborityof ScRipTURE, 
and not looping to learn what the Prophets and Apoſtles beld, 


they force incongruous teſtimonies to their own Senſe : As if it 
were the genuine, and not corrupt way of teaching to deprave Sen- 
tences, and reſt the Scripture according to their own ſingular and 
contradictory bumaur. 

I will not rank among theſe ſame ſecular Writers any Theo- 
logiſts, whom I repute to be men of profound Learning, and ſo- 
ber Manners, and therefore hold them 1n great eſteem and vene- 
ration: Yet I cannot deny but that I have a certain ſcruple in 
my mind, and conſequently am deſirous to have it removed, 
whilſt I hear that they pretend to a power of conſtraining others 
by Authority of the Scriptures ro follow chat opinion in Natu- 
ral Diſputations, which they think moſt agreeth with the Texts 
of that : Holding withall, that they are not bound to anſwer 
the Realons and Experiments on the coutrary : In Explication 
and Confirmation of which hcir judgement they ſay, That The- 
olagie being the Queen of all the Sciences, ſhe ought not upon 
any account to {toop to accomodate her ſelf to the Pofitions of 
the reſt, leſs worthy, and interior to her : Bur that they ought 
to refer themlelyes to her (as to their Supream Emperels) and 
change and alcer their Concluſions , according to Theological 
Statutes and Decrees, And they further add, That if in the 
infcrior Science there ſhould be any Concluſion certain by ver- 
tue of Demonſtrations or experiments, to which there is found 
in Scripture another Conclufion repugnant ; the very Profeſſors 
of that Science ought of themſelves to reſolve their Demonſtrati- 
ons, and diſcover rhe falacies of their own Experiments, without 
repairing to Theologers and Textuarics, it not ſuiting (as hath 
been {aid) with the dignity of Theologie to ſtoop to the inveſtiga- 
tion of the falacies of the infcrior Sciences : But it ſufficeth her, 
to determine the truth of che Concluſion with her abſolute Au- 
thority, and by her.infallibilicy. And then the Natural Conclu- 
ſions in which they ſay that we ought to bide by the meer Au- 
thority of the Scripture, without gloſſing , or expounding it to 
Senſes different from the Words, they affirm to be Thoſe of 
which the Scripture ſpeaketh alwaies in the ſame manner ; and 
the Holy Fathers all receive, and expound to the ſame 
Senie. * 

Now as to theſe Determinations, I have had occaſion to conli- 
der {ome particulars (which I will purpoſe) for that I was made 
cautious thereof, by thoſe who underſtand more than I in theſe 


buſincfles, and to whoſe judgements 1 alwaies ſubmit my ſelf. 


And firſt I could ſay, that there might poſlibly a certain kinde of 
equivecation interpole, in that they do not diſtinguiſh the prehe- 


minences wherelay Sacred Thealogie meriteth the Title of pers 
yi For 
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For it might be called fo, either becauſe that that which is taught 
by all the other Sciences, is found to be comprized and demonſtra- 
red in it,but with more excellent means, and with more ſublime 
Learningzin like manner, as for example; The Rules of meaſuring 
of Land, & of Accountantſhip are much more excellently contain- 
edin the Arichmatick and Geometry of Exclid, than in the PraQti- 
ſes of Surveyours and Accomptants:Or becauſe the SubjeR about 
which T heologie is converſant, excelleth in Dignity all the other 
Subjects, that are the Matters of other Sciences : As alſo becauſe 
ics Documents are divulged by nobler waies. That the Title 
and Authority of Queen belongeth to Theologie in the firſt 
Senſe, I think that no Theologers will affirm, that have but any 
in-ſight into the oth=r Sciences; of which there are none (as I be- 
lieve) that will ſay that Geometry, Aſtronomy Muſick, and Me- 
dicine are much more excellently and exa&ly contained in the 
Sacred Volumes, than in the Books of Archimedes, in Ptolomy, in 
Boetius, and in Galen. Therefore it is probable that the Regal 
Preheminence 1s given her upon the ſecond account, namely, By 
reaſon of the SubzeR, and the admirable communicating of the 
Divine Revelations in thoſe Concluſions which by other means 
could not be conceived by men, and which chiefly concern the 
acquilſt of eternal Beatirude. Now if Theologie being conver- 
fant about the lofticſt Divine Contemplation, and reſiding for 
Dignity in the Regal Throne of the Sciences, (whereby ſhe be- 
cometh of higheſt Authority) deſcendeth not to the more mean 
and humble Speculations ot the inferior Sciences : Nay (as hath 
been declared above) hath no regard to them, as not concerning 
Bearijrude ; the Profellors thereof ought not to arrogate to them=- 
{elves the Anthority to determin of Controverſies in thoſe Pro- 
feflions which have been neither praiſed nor ſtudied by them. 
For this would be as if an Abſolute Prince , knowing that he 
might freely command, and cauſe himſelf to be obeyed , ſhould 
(being neither Philitian nor Archite&) undertake to adminiſter 
Medicines, and ere& Buildings after his own faſhion, to the great 
endangering af the lives of the poor Patients, and to the maniteſt 
deſtruction of the Editices. 

Again, to command the very Profeſſors of Aftronomy, that 
they of themſelves fee ro the confuting of their own Obſerva- 
tions and Demonſtrations, as thoſe that can be no other bur 
Falacies and Sophiſmes, is to enjoyn a thing beyond all poſlibi- 
lity of doing : For it is not onely to command them that they do 
not ſee that which they ſee, and that they do not underſtand 
that which they underſtand ; but that inſecking, they finde the 
contrary of that which they happen to meet with. Therefore be- 
fore that this is to be done, it would be neceſſary that they were 
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(g) Hoc inau- 
bitanter tryenduns 
eft , ut quicquid 
S$ apientes h us 
HM ::indi, de Nate 
14 YETIITR UE ICH 
fer demnnſtrave 
pot tcerixt, tend 4- 
mie, nor libru 
wn tfſe contrare 
um: quicguia tv 
ter ili, Er U7 - 
lumintb 1, cont r 4+ 
rines Sacris Lit+ 
terts accent , [ie 
wlla dubitatione 
credanmus.id falſiſ- 


ſimum eſe, quo* | 


que mod? pr fſa- 
mus, etiam oft: n- 
dammns ; aique it 4 
teueamus Fidewa 
Domini nojt;i , wn 
qua ſunt abſcoxdust 
omntes thiſznrt 
Savientie, ut n0- 
que falſe Philsſ9- 
phie bequacirate 
ſeducamur, nequ:t 
femulat & Rel:gio= 
mis ſuperſtizione 
terreamay, 


Gen, ad Litteram, 


lib 1,Cap.25, 


Fhe « Autbority of ScnIpTaRE, 


ſhewed the way how to make the Powers of the Soul to command 
one another, and the inferior; the' Superior ; fo that the 1Maginati- 
on and will miglit; and ſhould believe contrary to what the [Inte]. 
le& underſtands ;. I {till mean iy Propofitions purcly Natural,and 
which are not de-Fide, and rot.im the Supernatural, which are 
de F tte + | 
E would entreat theſe Wite and Prudent Fathers , that they 
wonld withal diligence conftder the difference that - is betweeg 
Opinable and Demonſtrative Doctrines : To the end, that well 
weighing m their minds with what force Neceflary Illations oh- 
lige , chey might the better aſcertain themſelves, that it is not jn 
the Power of the Profeflors ok: [Demonſtrative Sciences to change 
their Opinions at-pleaſnre , and apply themiclves one while to 
one (1de,.and another wiwje to another 3 and that there is a great 
differenca;/between commanding a Methametitian or a Philoſo- 
pher; ahd the dilpoling of a Lawyer or a Merchant ; and that the 
dembnſtrated Conclutions touching the things of Nature and of 
the Heavens cannot be changed with the {ame facility, as the 
Opinions are touching what is lawful or not in a Contra, Bar- 
gain, or Bill of Exchange. This difference was well underſtood 
by the Learned and Holy Fathers, as their having been at great 
pains to confute many. Arguments , of to lay better, many Phi- 
lotophical Faſlacies,doth prove unto us ; and as may expreſly be 
read im {ome of them, cal particularly we have in S$, Auguſtine 
the tollowing words: (g) This 5s to be held for an undoubt. 
ed Truth, That we may be confident, that whatever the $ ages of 
this World have demonſtrated touching Natural Points,is no waies 
Yontrary to our Bibles: And in caſe they teach any thing in their 
Books.tha! 3s contrary to the Holy Scriptures, we may without any 
fernple”' concludte it to be moſt falſe ; And aceording to our ability 
let us make the ſame appear: Aud let us ſo keep the Faith of our 
Lord, in whom: are hidden all the Treaſures of Wiſdom; that we 
be\nember fedneed with the Loquacity of falſe Philoſophy , wor 
ſoared byube ſmperfiition of. a counterfeit Religion. 

From which words, I conceive that I may colle& this Do- 
Citrine, namely, That in the Books of the Wile of this World, 
there are contained ome Natural truths that are ſolidly demon- 
ſtrated, and others again «that are barely taught ; and that as to 
the firſt lort, it 15 the Office 'of wile Divines to (hew that they 
are'not contrary to the Sacred Scriptures ; As tothe reſt, taught, 


but not neceffarily:demonſtrated, if they ſhall contain any thing 


contrary 'to'the Sacred Leaves, it ought to be held undoubtedly 
falfe-, -:and 1ſuch tit ought by all poſſible waics to be demon- 
"ſtated, '* 4, x 

4ftherefore Natural Concluſions veritably demonſtrated , are 


nor 
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not to be poſtpoſed to the Places of Scripture, but that it ought 
0 be ſhewn how thole Places do not interfer with the ſaid Con- 
cluſions; then its neceſflary before a Phyſical Propoſition be 
condemned, to ſhew that it is not neceflarily demonſtrated ; and 
this is to be done not by them who hold it to be true, but by thoſe 
who judge it to be falle. And this ſeemeth very reaſonable, 
and agreeable to Nature ; that 1s to ſay, that they may much 
more eaſily find the fallacies in a Diſcourſe, who believe it to be 
falſe, than thoſe who account it true and concludent. Nay, in 
this particular it will come to paſſe, that the followers of this 0- 
pinion, the more that they ſhall turn over Books, examine the 
Arguments, repeat the Obſervations, and compare the Experi- 
ments, the more ſhall they be confirmed in this belief. And your 
Highneſs knoweth what happened to the late Mathematick Pro» 
feflor in the Univerſity of Piſa, Who betook himſelf in his old 
age to look into the DoGtrine of Copernic#s, with hope that he 
might be able ſolidly to confute it (for that he held it ſo far to 
be falſe, as that he had ,never ſtudied it) but it was his fortune, 
that as ſoon as he had underſtood the grounds, proceedings, and 
demonſtrations of Copernicxs, he found himſelf to be perlwaded, 
and of an oppoler became his moſt confident Defender. I 
might alſo nominate other * Mathematicians, who being moyed 
by my laſt Diſcoveries, have confeſſed it neceſsary to change the 
formerly received Conſtitution of the World, it not being able 
by any means to {ubliſt any longer. 

It toc the baniſhing this Opinion and Hypotheſis out of the 
World, it were enough to ſtop the mouth of one alone, as it 
may be they perſwade themſelves who meaſuring others judge- 
ments by their own, thiak it impoſlible that this Do@rine ſhould 
be able ro {ubliſt and tinde any followers, this would be very ea- 
fie to be done , but the butinefs. ſtanderh otherwiſe : For to 
execute ſuch a determination, it'would be neceſſary to prohibite 
not onely the Book of Copernicus, and the Writings of the o- 
ther Authors. that follow-the ſame opinion, .but to interdi& the 
whole Science of Aſftrozomy ; and which is more , to forbid men 
looking towards Heaven, that (o:they- might 'not ſee Mars and 
Venus at one time neer tothe Earth, and at another farther off, 
with ſuch a: difference that: the latter 1s found'to be fourty times, 
and the former (ixty times bigger in. (urface at' one time:than at 
another ; and to the end.,1 that the lame Venys might not be 
diſcovered to be one while'round; and anotherwhile forked, with 
moſt ſubtil hornes : and many other ſenſible Obſervations which 
can never by:any means'bei reconcuyed-to the Ptolomaick Syſeme, 
but are unanſwerable Arguments fot the Copernican. - - + 
» But the iprohibiring/of Copernicuphis Book; now that by many 
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new Obſervations, and by the application of many of: the Lear- 
ned to the reading of him, his Hypotheſis and Dodrine doth 
every day appear to be more-true, having admitted and tolerated 
it for ſo many years, whilſt be was lefſe followed, ſtudied, aud 
confirmed , would leem, in my judgment, an affront t5 Truth, 
and a ſeeking the more to obſcure and lupprefle her, the more 
ſhe ſheweth her (elf clear and perſpicuous. 

The aboliſhing and cenſuripg, not of the whole Book, but 
onely ſo much of it as concerns this particular opinion of the 
Earths Mobility, would, it I miſtake not, be a greater detriment 
to ſouls, it bcing an occation of great ſcandal, to ſee a Poſition 
proved, and to ſec itafrerwards made an Herelie to believe it, 

The prohibiting of the whole Science, what other would ir 
be but an open contempt of an hundred Texts of the Holy Scri- 
ptures, which teach us, That the Glory, and the Greatneſle of 
Almighty God is admirably dilcerned in all his Works, and di- 
vinely read in the Open Book of Heaven? Nor let any one 
think that the Lecture of the lofty conceits that are written in 
thoſe Leaves finiſh 1n only beholding the Splendour of the Sun, 
and of, the Stars, and their riſing and ſetting, (which is the term 
to which. the eyes of bruits and of the vulgar reach) but there 
are couched in them myſteries ſo protound, and conceipts ſo ſub- 
lime, that the vigils, labours, and ſtudies of an hundred and an 
hundred acute Wits, have not yet been able thorowly to dive 
into them after the continual diſquiſition of fome thouſands of 
years... But let the Unlearned believe, that like as that which 
their eyes diſcern in beholding the aſpe& of a humane body, is 
very little in compariſon of the ſtupendious Artifices, which an 
exquiſite and curious Anatomiſt or Philoſopher finds in the ſame 
when. he is ſearchivg for the uſe of ſo many Muſcles, Tendons; 
Nerves, and Bones;. and: examining the Offices of the Heart, 
and of the other principal Members, ſeeking the ſeat of the vi- 
tal Faculuies, noting and obſerving the admirable ftruftures of 
the Inſtruments of the Senſes, and, without ever making an end 
of fatisfying his. curiofity and: wonder, contemplating the Re- 
ceptacles of the.Imagination, of the Memory, and. of the Un- 
derſtariding ; So: that whichirepreſents it ſelf to the: meer ſight, 
1:a5,n0tbing; in compariſon avd proportion to the ſtrange Won« 
ders, :thar:by -help:of long and accurate: Obſervations the Wit 
of: Learned Men:diſcovereth ii Heaven.: - And ' this-is the: ſub+ 
fiance/of what I had to conlider' touching} this particular. - 
 .lithe: next place, as.to; thoſe: thar: adde, That thoſe Natural 
Prapabtions.of. whichtheStriprure ftill:ſpeaks in; one conſtant 
tenour, and .which: the Fathers all:unanjzmouſly-recaye in! the 
lamerſonſe,, ought: tobe adtopted- avcording: to the; naked:.and 
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literal ſenſe of the Words, without gloſſes and interpretations ; 
and received and held for moſt certain and true; and that con- 
ſequently the Mobility of the Sun, and Stability of the Earth; 
as being ſuch, are de Fide to be held for true, and the contrary 
opinion to be deemed Heretical : I ſhall propoſe to conſidera- 
tion, in the fir{t place, That of Natural Propoſitions, ſoine there 
are, of which all humane Science and Diſcourſe can furniſh us 
only with ſome plauſible opinion, and probable cotije&ure ra- 
ther than with any certain and damonſtrative knowledge ; as for 
example, wherher rhe Stars be animated : Others there are, of 
which we have, or may confidently believe that we may have, 
by Experiments, long Oblervatioas, and Neceſſary Demonſtra- 
tions an undubitable aſſurance ; as for inſtance, whether the 
Earth and Heavens move, ot not; whether the Heavens are 
Spherical, or otherwiſe. As to the firſt {ort, I doubt not in the 
leaſt, that if humane Ratiocinations cannot reach them, and 
that conſequently there 13 no Science to be had of them, but on- 
ly an Opinion or Belief, we ought fully and abſolutely to com- 
ply with the meer Verbal Senſe of the Scripture : But as to the 
other Poſitions, I ſhould think (as hath been ſaid above) That 
we are firſt to aſcertain our ſelves of the fa it ſelf, which will 
afliſt us in finding out the true ſenſes of the Scriptures 3 which 
ſhall moſt certainly be found to accord with the fa&t demonſtra- 
ted, for two truths can never coatradi& each other. And 
this I rake to be a Doftrine orthodox and undoubted, for that I 
fide it written in Saint Auguſtine, who ſpeaking to our point 
of the Figure of Heaven, and what it 15 to be believed to be, in 
regard that which Aſtronomers affirm concerving it ſeemerh to 
be, coatrary-ro the Scripture , (chey holding it to be rotund, 
and the Scripture calling it as ic were a * Curtain, determi- 
neth that we are nor at all co regard that the Scripture conrra- 
dits Aſtronomers ; but to believe irs Authority, if chat which 
they ſay ſhall-be falſe, and founded,only on the conjeRtutes of 
humane infirmity : bur if that which which'they affiri be pro- 
ved by indubitable Reaſons, this' Holy Pather doth' not ſay, 
that the Aſtronomers are to be.enjoyned, that they themſelves 
reſolving and renouncing their Deinonſtrations do dechare their 
Coneluſion to be falſe , but faith, thar' it ought ts be de- 
monſtrated, That whar is ſaid it Scripture of a Curtain'is' not 
contrary to their true Demonſtrations. Theſe are his words : 
(b) But ſome obje&t ; How doth. it appear, that the ſaying in our 
Bibles, Who ſtretcheth out the Heaven' as a'' Curtain, maketh 
not againſt thoſe who maintain the Heawents ty be itt gure” of 4 
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that is truth which is ſpoke by 
that 
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* Pelle, a Skin in 
the Original , bur 
in our Bibles @ 
Curtain» 


(h) Sed alt ali- 
quis, quomodo non 
et comrarinm its, 
qui figurans Sphe- 
re Celo tribunnt, 
qued ſcriptum eff 
#n Libris Noftris, 
Qui extendit Car- 
lum, ficur pellem? 
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Srt ſure conty 478- 
um, [i falſum eſt, 
= ills dicant ? 
oc enim verum 
eft, qurd Drvina 
dicit authoritas, 
poting 9am ills1, 
gud humana n- 
firmitas conjicit, 
Sed þ forte illsd 
talibus ills docu- 
mentis probare po= 
twerint , ut dubi- 
tari inde non debe- 
at;demonſtrandum 
eft, hoc quod a7ud 
os eſt de Pelle di» 
aum, veris 11s 
rationibus non eſſe 
Contrar im. 


(s) Did licet in 
preſents facile ron 
poſi: comprehena!; 
arbitror tamen, in 
proceſſu tratt an- 
dirum Scriptura* 
Fu, opportuniora 
loca poſſe occurre- 
re, ubi nobis de has 
re, ſecundum San- 
He aufteritatts 
Litteras, etſs non 
oftendere cortum 
aliquid,t amen cre- 
dere licebit, Nunc 
autem , ſervats 
ſemper mod-r ati0- 
nt fie gravitatts, 
mihil credere dere 
obſcura temere 
debemus ; ne forte, 
quod poften verit as 
patefecerit,quams- 
vis Libr San 
ay, five Teft«* 
ments veter, fue» 
novi wello modo e[- 
ſe poſſi adver ſum, 
tamen proprer a” 
morem neftri er- 
roru,oderimus. 

Id. D Aug. in 
Gen, ad Lnute- 
ram, 1b. To in fines 
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that which proceeds from Humane Infirmity. But if peradyen. 
ture they ſhould be able to prove their Poſition by ſuch Experiments 
as puts it out of queſtion, it is to be proved, that vwbat is ſaid in 
Scripture concerning a Curtain , dothin no wwiſe contradi& 
their manifeſt Reaſons. 

He proceedeth afterwards to admoniſh us that we ought to be 


no les careful and obſervant in reconciling a Text of Scripture - 


with a demonſtrated Natural Propoſition , than w th another 
Text of Scripture which ſhould ſound to a contrary Senſe. Nay 
methinks that the circum{peQion of this Saint is worthy to be ad- 
mired and imitated, who even in ob{cure Concluſions , and cf 
which we may aflure our {elves that we can have no knowledge 
or Science by humane demonſtration, is very rclerved in deter- 
mining what is to be believed, as we ſee by that which he wri- 
teth in the end of his ſecond Book, de Geneſt ad Litteram , ſpeak- 
1n2, whcther the Stars are to be believed animate: ( 27) Which 
particular, although ( at preſent) it cannot eaſily be comprehended, 
yet I ſuppoſe in our farther Progreſs of handling the Scriptures, 
we may meet with ſome more pertinent places, upon which it will 
be permitted us (if not to determin any thing for certain, yet ) to 
ſuggeſt ſomewhat concerning this matter, according to the diftates 
of Sacred Authority. But novw, the moderation of pions gravity 
bezug alwaies obſerved, vve ought * to receive nothing raſhly in 
a doubtful point, leaft perhaps wwe reject that out of reſpeS& to 
our Errour, wvhich hereafter Truth may diſcover , to be in no 
vviſe repugnant to the Sacred Volumes of the Old and Newy Te- 
ſtament. 

By this and other places (it I deceive not my felt ) the intent 
of the Holy Fathers appeareth to be, That in Natural queſtions, 
and which are not de Fide, it is firſt ro be confidered , whether 
they be indubitably demonſtrated, or by ſenſible Experiments 
known ; or whether ſuch a knowledge and demonſtration is to be 
had 3 which having obrained, and it being the gift of God, it 
ought to be applyed to find out the true Sences of the Sacred Pa- 
ges in thoſe places, which in appearance might ſcem to ſpeak to 
a contrary-meaning : Which will unqueſtionably be pierced into 
by Prudent Divyines, together with the occaſions that moved the 
Holy Ghoſt, (tor our exerciſe, or for ſome other reaſon to me un- 
known) to veil it ſelf ſometimes under words of different ſigni- 
fications. | X 


As to the other point, Of our regarding the Primary Scope of 


| cthole Sacred Volumes, I cannot think that theic having ſpoken 


alwaics1n the ſame renour , doth any thing at all diſturb this 
Rule. Forif it hah been the Scope of the Scripture by. way of 
condalecriion tothe capacity of the Vulgar at any time , to _ 
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preſs a Propoſition in words, that bear a ſenſe different from the 
Eſſence of the (aid Propoſition 3 why might it not bave abſerved 
the ſame, and for the ſame reſpe&, as often as it had occaſion to 
ſpeak of the ſame thing ? Nay I conceive , that. to have done 
otherwiſe, would but have encreaſed the confufion , and dimi- 
niſhed the credit that thele Sacred Records ought to have a- 
mongſt the Common People. Pogt ys: 

Again, that touching the Reſt and Motion of the Sun and 
Earth, it was neceſſary, for accommodation. to Populas Capa- 
city, to aſſert that which the Lirrer:] ſenſe- of the. Scripture 1m- 
porteth, experience plainly provech :+ For that even to our dayes 
people far lels rude, do contiuue ity the fame Opinion upon Rea- 
lons, that if they were well weighed and examined , would be 
found to be extream trivial, and upca Experiments , either whol- 
ly falſe, or altogether beſides the purpoſe. Nor is it worth 
while to go abour to remove them from it, they being incapable 


of the contrary Reaſons that depend upon roo:exquilite Obler- 


vations, and too ſubtil Demoiuſtrations, grounded vpon Abſtra- 
Gions, which, for the comprehending of them, require too ſtron 
an Imagination. Whereupon , although that the bility, of 
Heaveu, and Motion of the Earth ſhould 'be mote than certain 
and demonſtrated to the Wile ; yet neverthelels. it would: be 
neceſlary, for the conſervation of credit amongſt the Vulgan,-tq 
affirm the contrary : For that of a thouſand ordinary men, ' that 
come to be queſtioned concerning theſe particulars, its probah. ec 
that there will. not be found ſo much as one-that will not an- 
{wer that he chinketh, and ſo: certainly he doth , that the /$an 
moveth, and the Earth ſtandeth ſtill.. But yet: none ought to 
take this common Popular Affent to be any Argument of che 
truth of thar which is affirmed : For if we ſhould .examine 
theſe very men touching the grounds and matives by which they 
are induced ro believe in that manner; and'-on the other fide 
ſhould hear what Experiments and Demonſtrationslpertwade 
thoſe few others to believe the contrary , we ſhould finde theſe 
latter to be moved by moſt ſolid Reatons , - and the tormer by 
{imple appearances, and vain and ridiculous occurrences. That 
therefore it was neceſſary to aflign Motion-to the Sun, and Reſt 
to the earth, leſt the ſhallow capacity of the Vulgar ſhould be 
confounded, amuſed, and rendred obſtinate and contumacious, 
in giving credit.to the principal Articles, and which are abſolute- 
ly de fide, jt is ſufficiently obvious. And if it was neccflary fo 
to do, itis not at all ro be wondred at, that'it was with extraor- 
dinary Wiſdom ſo.done, in the Divine 'Scriptures. _ 
But will alledge further , "That not onely a.reſpe&to the 
Incapacity of the Vulgar, but the current »Opimion of:thoſe ne 
maagc 
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(k) Quaſi mon 
melta in Scriptu- 
ris Sanitis dican- 
tur juxta opinzo- 
new 5fling tempo! is 
quo geftarefernnt, 
& non juxta qued 
res Veritas Contine- 
bat.D. Hiero. inc, 
28. Jerem, 

(1) Conſuetudi- 
nis Scriptwrarum 
eſt, ut opinio: em 
multarum rerum 
fie narret Hiſtor;» 
Cas y qnomode 09 
tempore ab onani- 
bus credebatur, In 
cap, 3.Matth, 

* D. Thomas, in 
cap. 26,Job,y, 7. 
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made the- Sacred Writers, in the points that were not neceflary 
to ſalvation, to accommodate themſelves more to the received 
uſe, than to the true Eſſence of things: Of which S. Hierom 
treating, writeth: (k.) As if many things were not ſpoken jy 
the Holy Scriptures according to the judgement of thoſe times 
in which they were ated, and not according to that which 
truth contained. And elſewhere, the ſame Saint: ([) It 5 the cy. 
ſtome for the Pen-men of Scripture, to deliver their Tudgments jy 
many things, according to the common received opmion that theix 
times had of them. And * S. Thomas Aquinas in Job upon thoſe 
words, Qui extendit Aquilonem ſuper vacuum , + appendit 
Terram ſuper nibilum: Noteth that the Scripture calleth that 
{pace Vacuum and Nibilum, which imbraceth and invironeth the 
Earth, and which we know, not to be empty, bat filled with Air; 
Nevertheleſſe, faith he, The Scripture to comply with the appre- 
henſion of the Vulgar, who think that in that lame ſpace there 
1s nothing, calleth it Vacuum and Nihilum. Here the words of 
S. Thomas, Q uod de ſuperiori Hemiſpherio Cali nibil nobis ap- 
paret, niſ: ſpatinm acre plenum, quod wulgares homines reputant 
Vacnum ; loquitur enim ſecundum exiſtimanonem vulgarium ho. 
minum, prout eſt mos in Sacra Scriptura, Now from this Place 
I think one may very Logically argue, That the Sacred Scripture 
for the ſame reſpe& had much more reaſon to phraſc the Sun mo- 
veable, and the Earth.immoveable. For it we ſhould try the ca- 
pacity of the Common People, we ſhould. find them much more 
anapt to be perfwaded of the ſtability of the Sun, and Motion 
of the Earth, than that the ſpace that environeth it is full of Air. 
Therefore if the ſacred Authors, in this point, which had not lo 
much difficulty to be beat into the capacity of the Vulgar, have 
notwithſtanding forborn to attempt per{wading them unto it, it 
muſt needs ſeem very reaſonable that in other Propoſitions much 
more abſtruſe they haye obſerved the ſame ſtile. Nay Copernicus 
himſelf, knowing what power an antiquated cuſtome and way 
of conceiving things become familiar to us from our infancy 
hath in our Fancy, that he might not igcreaſe confuſion and dit- 
ficulty in our apprehenſions, after he had firſt demonſtrated, 
That the-Motions which appear to us to belong to the Sun, or to 
the Firmament, are really in the Earth ; in proceeding after- 
wards to reduce rhem into Tables, and to apply them to uſe, he 
calleth them the Motions of rhe Sun, and of the Heaven that is 
above the Planets ; expreſly terming them the Riſing and Set- 
ting of the Sun and Stars; and mutations in the obliquity of 
the Zodiack, and variations in the points of the Equinoxes, the 
Middle Motion, Anomalia, Proftbaphereſis of the Sun; and ſuch 
other things; which do in reality belong to the Earth : But be- 


cauſe 
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cauſe being zoyned to it, and conſequently having a ſhare in eve- 
ry of its motions,we cannot immediately diſcern them in her, but 
are forced to refer them to the Celeſtial Bodies in which' they 
appear 3 therefore we call them as if they were made there, where 
they ſeem to us to be made. Whence it isto be noted how ne- 
neſſary it is ro accommodate our diſcourſe to our old and accu- 
ſtomed manner of underſtanding. 4 
That, in the next place, the common conſent of Fathers, in re- 
ceiving a Natural Propoſition of Scripture , all in the iame ſenſe 
ought to Authorize it {o far, as'to make it become a matter of 
Faith to believe it tobe * ſo, I ſhould think that it ought at moſt 
to be underſtood of thoſe Concluſions onely,which have beenb 
the ſaid Fathers diſcuſſed, and fifred with all poflible diligence, 
and debated on the one fide, and on the other, and all things in 
the end concurring to diſprove the one, and prove the other. But 
the Mobility of the Earth, and Stability of the Sun, are. not of 
this kiade ; For, that the ſaid Opinion was in thole times total= 
ly buried, and never brought amongſt the Queſtions of the Schools, 
and not confidered,much leſs followed by any one: So that it is to 
be believed that it never"ſo much as entered intothe thought of 
the Fathers to diſpute it,the Places of Scripture,their own Opinion, 
and the aſſent of men having all concurred in the ſame judgement, 
without the contradiction of any one, ſo far as we can finde.. 
Beſides, it is not enough to (ay that the Fathers all admit the 
ſtability of the Earth, &c.,, Therefore to believe it is a matter of 
Faich : But its neceſſary to prove that they have condemned the 
contrary Opinion : For I may affirm and bide by this, That their 
not haviag occaſion tomake fatisfaftion'upon the ſame, and to 
dilcuſs it, hath made them to omit and admitit , onely as cur- 
rent, but nor as reſolved and proved... And I think I have very 
good Reaſon for what I ſay; For either the Fathers did make 
refleftion upon this Concluſion as controverted, or not : If not, 
then they could determin nothing concerning it, no. not in their 
private thoughts ; and their incogitance doth not oblige us to 
receive thole Preceprs which they have not, ſo much as in-heir 
intentions .enjoyned. But if they did refle& and conſider there- 
on, they would long fince have condemned it, if they had judged 
t erroneous zwhich we do not find that they have done. Nay,after 
that ſome Divines have began to conſider it, we find that they 
have not deem'd it erroneous; as we readin the Commentaries of 
Didacus a Stunica upon Fob,in Cap.9,v.6.0n the words, 2 ui com- 
movet Terram de loco ſuo,&c. Where he at large diſcourſeth upon 
the Copernicau Hypotheſis ;.'and: concludeth,. That the Mobility 
of the: Earth,; is not contrary:to Scripture, oo 
Withal, I may juſtly queſtion thetcuth of that determination, 
namely, That the Church enzoyneth us to hold ſuchlike Natural 
LI1I Cons 


449 


In Namitly ; ac- 


Y cording tothe Lits 


teral Senſe. 


459 


Concil, Trid. Seſſ. 
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(*) His ve- 
ſprndes , ml. 1m 
ſnbriltter, & laba- 
ruſrs ra'tnitus, 
s/ta perquirt , wt 
Vere peicipratny, 
HETHM ita, An non 
ta fit: quibus m- 
eundis atque trd- 
Hands , nec mibi 
jam tem'w eft, 
nec ills eff- deber, 
quos ad ſalutem 
ſnam, Santt « Ec- 
clefie neceſſariam 
nriilitatem cups- 
mus informart. 


(m) Non Solemyſ'd 
Primum Mobile 
immotum conſþt= 
tiſe: Dioail, 
Areop, 

(n) Omnia cor- 
poraCeleſtia , im- 


mota ſubſtitiſſe : 
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Concluſions as matters,of Faith, onely becauſe they .bear ithe 
ſtamp of an unanimous Interpretation of all the Fathers: And 
I do {uppole that it may poſlibly be, that thoſe who hold in this 
manner, might poſſibly have gone about in favour of their own 
Opinion, to have amp)jified the Decretal of the Councils 3 which 
I cannot finde in this caſe to prohibit any other, ſave.onely., Per. 
verting to Senſes contrary to that of Holy Church , or of the 
concurrent conſent of Fathers, thoſe places , and thoſe onely that 
do pertain either to Faith or Manners, or comcern our edification 
in the-NoGrine of Chriſtianity : And thus ſpeaks the Council of 
Trent.  Seſj. 4 But the Mobility or Stability of the Faith, or 
of the Sun, are not matters of Faith, nor coutraty to Manner, 
nor is there any one, that for the ſtabiiſhing ot this Opinion, 
will pervert places of Scripture in oppolirion to the Holy Church, 
or to the Fathers: Nay, Thole who have writ ct this Dodrine, 
did never make uſe of Texts of Scrip.ure ; that they might leaye 
ic ſtill. in the breoſts of Grave and Prudent Divines to interpret 
the {aid Places, according to their true meaning. 
. : And how far the Decrees of Councills do comply with the Ho. 
ly:Fathers in thele particulars , may be ſufficiemiy manifeſt, in 
h_- lofar trom enjoyning to receive ſuch like Natural 
Conglutlons for matters of Faith, or from cenſuring the contrary 
Opinions as erronious 3 that rather reſpeQing the Primitive and 
primaty::antention of the Holy Church, they do adjudge it un- 
p:ofrable ro . be buficd in examiving the ruth thereof. Let 
your.Highnels be plealed to hear once again what S. Auguſtine 
ailyyers:to to. thole Brethren who pur the Queſtion , Whether it 
be true that Heaven moveth, or ſtanderh ſtill? (*) To theſe I 
avfwer, That Points of this nature require a curious and pro- 
ford examination that it may truly appear whether they be 
trke, uri fulſe za mork inconſiſtent with my leaſure to under- 
take. or go thorow with, nor 1s it any way neceſſary. for thoſe, 
whamwe deſire to inform of the things that more nearly 
concern their own ſalvation and The Churches Be- 
net. |; To 

4 yet although. in Natural Propoſitions we were to take the 
telolation of condemning or admitting them fiom Texts of Scri- 
Pture unanimouſly expounded in the ſame Senſe. by all the Fa- 
thers, yet do | noc {ee how this Rule can hold in our Caſe;for that 
upon the ſame Places we read-feveral Expoſitions in the Fathers 3 
(am) Dionyſins Arcopagita faying, That the Primum- Mobile, and 
n#t.the;Sun ſtand ſtill. Saint Auguſtine is of the ſame Opinion 3 
( n)).. All the Celeſtial, Bodies were immoveable. And with them 
concurreth Abulenſis. Butwhich is more, amongſt. the Jewiſh 


Authors (whom Foſephas applauds) ſome have held , Co) That 
Poiggy by Aeon FT ny 1 11: , | | | 14h 
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The Sun did not really ſtand ſtill, but ſeemed ſoto do, duting the (5, .. 


ort time in which Iſrael gave the overthrow to their Enemies, veranen ſubſtitiſ 
So for the Miracle in the time of Hezekiab,Paulus Burgenſis is of / _—_— fed 
opinion that it was not wrought on the Sun, but on the Diall. inrr 9% Iracts 
But that, in ſhort, it is neceſſary to Glofle and Interpret the yu ph ret fi. 
words of the Text in Joſhua , when ever the Worlds Syſteme ſums. © 
isin diſpute, I ſhall ſhew anon. Now finally, granting to theſe 1..Cip.;2. 
Gentlemen more than they demand, to wit, That we are whol- 
ly to acquielce in the judgment of Judicious Divines, and that 
in regard that ſuch a particular Dilquilition is noc found to 
have been made by the Ancient Fathers, it may be undertaken 
by the Sages of our Age, who having firſt heard the Experiments, 
Obſervations, Reaſons, and Demouſtrations of Philolophers and 
Aſtronomers, on the one fide, and on the other (feciug thar the , 
Controverſie is about Natural Problems, and Neceſſary Dilem-. 
ma's, and which cannot poſlibly be otherwiſe than in one of 
the two manners in controverfie) they may wirh competent cer- 
tainty determine what Divine Inſpirations {hall diftate ro them. 
But that without minutely examining and diſcuſſing all the Rea- 
ſons on both ſides; and withour ever comming to any certainty 
of the truth of the Cale, {nch a Reſolution ſhould be taken, Is 
not to be hoped from thoſe who do not ſtick to hazzard the Ma- 
zeſty and Dignity of the Sacred Scripture, in defending the rey 
putation of their vain Fancies; Nor to be feared from thoſe 
who make ic their whole bufineſſe, to examine with all in- 
tenſne(s, what the Grounds of this Do&rine are; and that only 
in an Holy Zeal for Truth, the Sacred Scriptures, and for the 
Majeſty, Dignity, and Authority , in which every Chriſtian 
ſhould indeayour to have them maintained. Which Dignity, 
who {eeth not that it is with greater Zeal defired and procured 
by thoſe who , abſolutely ſubmitting themſelves to the Holy 
Church, deſire, not that this, or that opinion may be prohibi- 
ted, but onely that ſuch things may be propoſed to conſidera- 
tion, as may the more aſcertain her in the fafeſt choice, than by 
thoſe who being blinded by their particular Intereſt, or ſtimula» 
ted by malitious ſuggeſtions, preach that ſhe ſhould, without 
more ado, thunder our Curſes, for that ſhe had power ſo to do : 
Not conſidering that all that may be done is not alwayes conve- 
nient to be done. The Holy Fathers of old were not of this 
opinion, but rather knowing of how great prejudice, and how 
mach againſt che primary intent of the Catholick Church, it 
would be to go about from Texts of Scripture ro decide Natu- 
ral Concluſions, touching which, either Experiments or neceſſary 
Demonſtrations, might in time to come evince the contrary, of 
that which the naked ſenſe of the Words ſoundeth, they chave 
L1l 2 not 
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| not;only procceded with great-circumſpeRion, butiliave left the 
| Gr) Inrgbus 6h: following Precepts for the inſtruftion of others. {p) In pointy 
ſeuru, atque 4 »- dbſeure and remote from our Sight, if we.come to read any thing 
mh ogy ger out of Sacred IW/rit, that, with a Salvo tn the Faith that we hagy 
Fij/1999465 , d | 


ſeriqta triom divi- imbued, may correſpond with ſeveral conſtructions, let ns not ſo 


»d legerimn, . 9% fappe, throw our ſelves upon any of them with a precipitous 
paſſive jon. t, 1 j P 9) E: precip 0b. 


que imbuimur, a- ſtinacy,as that if, perbaps the Truth being more diligemly ſearch 
lits _ als pa- into,-it ſhould juſtly fall to the ground, we might fall together 


gt cngron arab with-it: and ſo ſhew that we contend not for the ſenſe of Divine 


precipiti affirma- Scriptures, but our own, in that we would bave that which x 
tione ita Pprojict- 
am, wtf forre 0487 0908 to be the ſenſe of Scriptures, vwhen as wve ſhould: ra. 


ailigenr1izs diſcuſ- ther deſire the Scriptures meaning 10 be ours. 
ſa veritas ea reite 


labefait averit, corrwamius : non pro ſententia Divinarum $ criptur arum , ſed pro noſtra ita dimicantes, ut eam 


velrmu Scripturarumt vſſe,que noſtra eſt, cumnpotins eam que Scyiptur arm eft, notram of: ville debeamm, 
Divus Augultin, in Gen, ad Litteram, lib. 2.c.'18. & (:q, 


He 'goeth on, and a little afrer teacheth us, that no Propoſi- 
tion can be againſt the Faith, unlefle firſt it be demonſtrated 


$ \ abner falſe ; ſaying, (q) Irs wot all the while contrary to Faith, until it 


nec Verirare cer- Oe diſproved by moſt certainTruth, which if it ſhould ſo be,the Holy 
tiſſems refollarar Scripture affirm'd it not, but Humane Ignorance ſuppoſed it. 
| ok p a0 þ,. Wheteby we ſee that the ſents which we impole on Texts of 


Pr _ Scripture, would be falſe, when ever they ſhould diſagree with 
ptura y ſed hoc ſen- 


Soap Sraras Fo Fruths demonftrated. And therefore we ought, by h-lp of de- 
wrania, lod, = monſttated Truth, 'ro' feek the undoubted ſenſe of Scripture: 
and not accotdiny to the found of the words, that may ſeem 
true to 'our weaknefſe, to go about, as it were, to foice Na- 
ture," 'afnd to deny Experiments and Neceſſary Demonſtra- 
on 
_ 'Let Your Highneſle be pleaſed to obſerve farther, with how 
great citcumſpe&ion this Holy Man proceedeth , before he af+ 
fitmech any Interpretation of Scripture to be ſure, and in ſuch 
wilt cdrain, as that it neednor fear the encounter of any diffi 
culty''that 'may'proture (it diſturbance', for not contenting 
lim(elf that fomt fenſe of Scriprure agreeth with ſome Demon- 
- (r) 5: avtem ftration, he (ubjoynes. (r) Bat if right Reaſon ſhall demon- 
wofatovig ) hon ftrate this to be true, yet is it queſtionable whether in theſe words 
ftraverit , adbue of *Sacied Stripture' the Pen-man wonld hawe this to be under- 


trams boc in us £604, or ſomewhat elſe, no leſſe true. And in caſe the Context 


werbis Santtorum 0 


| m of bz Words ſhall prove that he intended not this, yet will not 
—_— my that which be would hawe tb be underſtood be therefore falſe, but 
rit, an aliquid 4- moſt true, aad that which 3s more profitable 10 be krtowwn. 
lind now minus ve- KY” y 4 ef? 3 #1 So 


ram, Dund fi caterarontextio ſermonis non hoc eum volniſſe probaverit, on idleo falſum erit alid, qu2d ipſe 
intelligi voluit, ſed & verum, & qurd uiiling cognoſcatur,” 


F = 


, But, that which; increafſeth. our. wonder concerning the ir- 
if; e114 cumſpeCction, 
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cumſpe&ion » wherewith this Pious Authour proceedeth , 15, 
chat not truſting to his obſerving, that both Demonſtrative 
Reaſons, and the ſenſe that the words of Scripture and the reſt 
of the Context both precedent and ſublequent, do conſpire to 
prove the ſame thing, he addeth the following words. 

(ſ ) But if the Context do not bold forth any thing that may 
diſprove this to be tne Authors Senſe , it yet remains to enquire, 
j/ bether the other may not be intended alſo. And not yet reſolving 
to accept of one Senſe, or reze& another , but thinking that he 
could never uſe ſufficient caution, he proceedeth: (t) But if 
ſo be we finde thar the other may be alſo meant,it vw1ll be doubted 
which of them be would have to ſtand ; or which in probability be 
may be thought to aim at, if the true circumſtances on both ſides be 
weighed. And laſtly, intending to render a Realon of this his 
Rule, by ſhewing us to what perils thole men expole the .Scri- 
ptures, and the Church 3 who , more reſpecting the lupport ot 
their own errours, than the Scriptures Dignity, wou!d ſtretch its 
Authority beyond the Bounds which it preicribeth to 1c (eli, he 
ſubjzoyns the enſuing words, which of themlelves alone might 
ſuffice to repreſs and moderate 'the exceflive liberty, which ſome 
think that they may aſſume ro themfelves : (#u ) Fortt many 
times falls out, that a Chriſtian may not ſo fully underſtand a 
Point concerning the Earth, lieaven, and the reſt of this Worlds 
Elements ; the Motion, Converſion, Magnitude, and Diſtances of 


the Stars, the certain defe&s of the Sun and Moon, the Rewolnti- 
ons of Years and Tintes, the Natare of Animals, ruits, Stones, 
and other things of like nature , as to clefend the ſame by right 


Reaſon, or make it out by Experiments. But its too great an ab- 
ſurduty, yea moſt pernicious, and chiefly to be avoided, tolet an 
lafidel finde a Chriſtian ſo ſtupid, that be ſhould argue theſe mat- 
ters as if they were according to Chriſtian DoGrine ; and make 
him (as the Proverb ſaith) ſcarce able to contain his laughter, ſee- 

iug him ſo far from the Mark. Nor is the matter jo much that one 
in att errour ſhould be laught at, but that our Authors ſhould be 

thought by them that are without, to be of the ſame Opinion,and to- 
the great prejudice of thoſe whoſe ſalvation we wait for, ſenſurcd 
and rejected as unlearned. For when they ſhal confute any one of the 

Chriſtians in that matter,which they themſelvs thorowvly under- 
ſtand,and ſball thereupon expreſs their light efteem of our Books ; 
howe ſhall theſe Volumes be believed touching the Reſurrection of 
the Dead, the Hope of eternal Life , and the Kingdom of Heaven, 
vwhen,as to theſe Points v®bich adinit of preſent Demonſtration, 

or undouhted Reaſons , they conceivt'them to.be Fulſly-voriten. 
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(/) St auters ron» 
texto Scripture, 
hoc volu:ſſe wntels 
l'gi Scriptoremy, 
nom repugnaverit, 
adbhuc rweſtabu 
quarere, utrum © 
aliud non potmerir. 

(t) Quedfp & 
alind poiutſſe imve- 
LEY TIVMS , SECENT 1773 
erit ; quidnan e0- 
rum tlle wolnuevit 1 
aut Mrumque vo- 
lurſſe von 1inc0nue - 
menter ercduny, fi 
wirinfque ſemrentie 
Cey14 wutrcnmſt ane 
tia ſufragatur. 

( « ) Plerumque 
erm acciatt, ut a- 
Hquid de Terra,de 
C elo,de ceter ts bu- 
Jus mus di elemens 
tis de motu , Cons 
ver favne, vel etiam 
magnitndine & 
mervallis Syde- 


rum, de certts de-. 


fettibus Solis EE 
Lune, de eircuiti- 
bus annoram & 
temporum; de Na- 
turis Aavimalium, 
fraticum,/ apaum, 
argue Þujuſmods 
ceteris, etiam nun 
Chriſtians ita no- 
Verit, ut ciyt- fſena 
ratione vel experi- 
entia tencat. T ur- 
[4 antem eſt nimis 
T permicrſum, ac 
maAxime Caven- 
dum z #t C briſtia« 
num de hui 1ebus 
quaſs ſecundum 
Chriſtianaslitter as 
loquentemyita de» 
lirare quilibet in= 
fidelzs audiat , ut, 
quemadmodum dis 
cst#r, toto Calo ey- 
rAreconſpiciens, ris 
ſ# teneye vix peſſit*+ 
CF non tam mole- 
ſtum eſt, quod er- 
rans homo deride- 
retur;ſed quod an- 
Flores noſtri, ab 1s 
qui forts ſunt , ta- 
lia ſenſiſſe credun- 


& vanam ſenten= 


tur ,. & cum, magno exitio torum , os 5 falkte ſaragimm, thy gent indoft i re prebenduntur atque reſpunntny, 


Crt *enins tjntmipuedes de numero Chriſt i ator uns: Ftp eres grape iff opt! 
it 


tins: form de noſtris libris afſerent ; quo pafto illts Libris crediturt | 


norunt Aeprehenderints 


at, de 'Reurrettibne Mortuornm, & de ſpe 


vite eterne,Regueque (elorum;quando de his rebus quas jam experiri,vel indubitatis ratiombus percipere pothernnt, 


fallaciter putaverint eſſe conſcriptos, And 


% 


<—I_—o—_ 


_— - 
—_— = . —_— 


"7 


S £% 
's =} 
LY Ss I) 


«+4 © 
#— 


AE rs, any Ts 
- 
4 a 


vn 


Si. 
* 5 OE 
Aa 4-4 


—_— — 


W— 


—— 


=: 
== 


4 ». 2 _ a 
6.4 - 8 s L « * —_ - - = 
a om —_— - an 
ve _ - _ ak 
1 #9, 2; | <a X - x. =_ 
- A Se I, © be ,- * 
S- -- 
-<> i . - - > 
= T\ 2 x4 . 
” —_ —_— * 5 by l 
» 7 5 OS a . we - 
» X _ - = = 
= _ - oY PX = 
* - . _ 
= — -- — 
Sl — _ 
- 
- A - —- . 
wy ys 


ho nd : . 
>X* <p # 
£ - 
os - 
__ & Ibo - +4 : 
- \ a. 
as F -s .- - 
_—_ peto——_—_ - 


Cl — cn rene 
. _ W- — - 
> - Bm 


D—_— i 


( 7) Onid enim 
moleſtie triſt16que 
ingerant prondent i» 
bus fratribus , te- 
nerars; pr eſumpto= 
res . ſatts dict mn 
poteſt , cum , þ 
quando de falſa & 
prava opintone ſua 
reprehendi & con- 
Vinci caperint, ab 
ils qui noſtrorum 
{ibrorum auttori- 
tate, apertiſſima 
falfitate drxerunt , 
coſdum libros S are 
CHos 5 gnde id pro- 
bent , proferre c0- 
nantur ; vel etiam 
wmemoriter, q#4 ad 
reſt imonium_valc- 
re arbizrantury 
multa inde verb4 
pronuncignty no 
Sntelligente; neque 
- que logaumtunur, ne 
FLU de quibus af- 
firmaut, 


Tbe Antbority of ScrRipTuURE 


And how much the truly Wife and Prudent Fathers are dif. 
pleaſed with thele men, who in defence of Propoſitions which 
they do not underſtand, do apply, and ina certain ſenſe pawn 
Texts of Scripture, and afterwards go on to encreaſe their firſt 
Ecrour, by producing other places leſs underſtood than the for. 
mer. The ſame Saint declareth in the expreſſions following . 
(x ) What trouble and ſorrow weak unaertakers bring upon 
therr knowing Brethren, 1s not to be expreſſed; ſince vwwhen they 
begin to be told and conwinced of their falſe and unſound Opinion, 
by thoſe vwho haw? no reſpe& for the Authority of our Scriptures, 


in defence of vvbat through a fond Temerity,and moſt manifeſt fal. 


ſay, they bave urged; they fall to citing the ſaid Sacred Books 
for proof of it, or elje repeat many wvords by beart out of them, 
ovbich they conce:ve is make for their purpoſe ; not knovving 
either. what they ſay, or wwhereof they affirm. 

In the number ot theſe we may, as I conceive, account thoſe, 
who, being either unwilling or unable to underſtand the De- 
monſtrations and Experiments, wherewith the Author and fol- 
lowers of this Opinion do confirm it, run upon all occaſions to 
the Scripcures, not con(idering t hat the more they cite them , and 
the more they perfiſt in affirming that they are very clear , and 
do admit -no other ſenſes , ſave thoſe which they force upon 
them, the greater injury they do to the Dignity of them (it we 
allowed that their judgements were of any great Authority) in 
caſe that the Truth coming to be manifeſtly known to the con- 
trary, ſhould occaſion any confuſion , at leaſt to thole who are 
{eparated from the Holy Church ; of whom yet ſhe is very folici- 
tous, and like a tender Mother, defirous to recover them again 
1aco her Lap. Your Highneſs therefore may ſee how przpoſterouſ- 
ly thoſe Perions proceed, who in Natural Diſputationsdo range 
Texts of Scripruce in the Front for their Arguments; and ſuch 
Texts too many times,as are but {uperficially underſtood by them. 

But if thele men do verily thiok, & abſolutely believe that they 
have the true {ence of Such a particular place of Scripture, it muſt 
needs follow of conlequence,that they do likewiſe hold for,certain, 


| that they have found the abſolute truth of that Natural Concluſi- 


on, which they intend to diſpute: And that withall, they do know 
that they have a great advantage ot their Adverſary, whoſe Lot it 
15 to defend the part thar is falſe; in regard that he who maintain- 
eth the Truth,may- have many ſenſible experiments,and many ne- 
ceſſary Demonltrations on his fide 3 whereas his Antagoniſt can 
make uſe of no other than deceitful appearances, Paralogiſms and 
Sophiſms. Now if they keeping within natural bounds,& produ- 
cing ho other Weapons but thoſe of Philoſophy,pretend however, 


to have ſo much advantage of their Enemy ; why do they eh 
WATCUS 
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wards in comjagto engage, preſently betake themſelves to a Wea- 
on inevitable & dreadful to territie their Opponent with the ſole 
dholdiog of ic? But if I may ſpeak the truth, I believe that they are 
the firſt that are affrighted, and that perceiving themſelves unable 
to bear up agaialt the aſſaults of theic. Adverſary,go about ro find 
out ways how to keep them far enough off, forbidding unto them 
the uſe of the Reaſon which the Divine Bounty had vouchſafed 
them,& abuling the-moſt equirable Authoricy of lacred Scripture, 
which rightly underſtood and applyed, can never, according to 
the common Maxime of Divines, oppoſe the Manif.{t Experi- 
ments, or Necetlary Demoyſtcations. Burt thete mens' running 
to the Scriptures for a Cloak to their inability to comprehend, 
not to lay relolve the Reaſons ajledged againſt them, onghr (if 1 
b2 not miſtaken) to ſtand them ia no ſtead : the Opinion which 
they oppale having never as yet been condemned by - Hoiy 
Church. So that if they would proceed with Candor, they 
ſhould either by ſilence confeſs themlelves unable to handle fuch 
like points, or firſt conſider that it is not in the, power 6f them or 
others, but onely in that of the Pope, and of Sacred Councils to 
cenſure a Poſition to be Erroneous: But that it is left to their 
freedome to diſpute concerning its falſity. And thereupon, 
knowing that it is impoſſible that a Propoſition ſhould at the 
ſame time be True and Hererical ; they ought, I ſay, to imploy 
themſelves in that work which 13 moſt p. oper to them, namely, 
in demonſtrating the falſity. thereof : whereby they may. ſee 
how needlefſe the prohibicing of 'it is, irs falſhood being once 
diſcovered, for that none would follow it : or the Prohibition 
would be ſafe, and without all danger of Scandal. Therefore 
firſt let thele men apply themſelves to examine the Arguments 
of. Copernicus and others; and leave the coudemaning of them 
tor Ecroneous and Heretical to whom irc belongerh : Bur yer let 
them not hope ever to finde ſuch raſh and precipitous Derermina- 
tions in the Wary and Holy. Fathers, or 1a the ablolure W{- 
dome of him that cannot crre, as. thole into' which they ſuffer 
themſelves to be hurried by ſome particular AﬀeCtion or Late- 
reſt of their own. In thele and ſuch other Poſitions, which are 
not dire&ly de Fide, certainly, no, man doubts but His Holineſs 
hath, alwaycs an abſolute power of Admitting or Condemn>, 


ing them, but it 1s not in the power of' any Creature to make 


them to be true or falſe, otherwiſe than of their own nature, 
and de, fatto they are. Eh. PO I + 
Therefore ic is in my; judgment . more, diſcretion to aſfure us, 


firſt of: the, neceſſary and immutable, Truth of the Fa@, (over 
which none; hath power) than without that certainty by condem-, 
ning one part to deprive ones ſelf of that authority of freedome 

| to 
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If this paſſage 
ſeem haiſh, che 
Reader mult 1e- 
member that I do 


but Tranſlate, 
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to cle& , making thoſe Determinations to become neceſſary, 
which at preſent ace indifferent and arbitrary, azd reſt in the - 
will of Supreme Authority. And in a word, if it be not pof. 
ſible that a Concluſion ſhould be declaied Heretical, whilſt we 
are not certain, but that it may be true, their pains are in vain 
who pretend to condemn the Mobility of the Earth and Stabili. 
ty of the Sun, unleſſe they have firſt demonſtrated it to be im- 
poſlible and falſe. 

It remaineth now, that we conſider whether it be true, that 
the Place 6” Og may be taken withour altering the pure ſig- 
nification of the words : and how it can be that the Sun, obey. oth 
ing the command of Joſbuah, which was, That it ſbould fland Wl 
ftill, the day might thereupon be much lengthened. Which by- 1 
fineſſe, if the Celeſtial Motions be raken according to the Ptolo. Wl "* 
maick Syſteme, can never any wayes happen, for that the Sun as 
moving thorow the Ecliptick, according to the o1der of the Ml ** 
Signes, which is from Eaſt to Weſt (which is that which maketh ng 
Day and Night ) it is a thing manifeſt, that the Sun ceaſing its nat 
true and proper Motion, the day would become ſhorter and not oth 
longer 3 and that on the contrary, the way to lengthen it would = 
be to haſten and velocitate the Suns motion ; inlomuch that to 
cauſe the Sun to ſtay above the Horizon for ſome time, in one 
and the ſame place,without declining towards the Weſt, it would 
be neceſſary to accelerate its motion in ſuch a manner as that ic 
mizht ſeem equal to that of the Primum Mobile, which would be 
an accelerating it about three hundred and (ixty tunes more than 
ordinary. If therefore Foſhuah had had an intention that his 
words ſhould be taken in their pure and proper ſignification, he 
would have bid the Sun to have accelerated its Motion fo, that 
the Rapture of the Primum Mobile might not carry it to the 
Weſt : but becauſe his words were heard by people which hap- 
ly knew no other Celeſtial Motion, ſave th s grand and common 
one, from Eaſt to Weſt, ſtooping to their Capacity, and having 
no intention to teach them the Conſtitution of the Spheres, but 
only that they ſhould perceive the greatneſs of the Miracle 
wrought, 1n the lengthening of the Day, he {poke according to 
their apprehenſion. Poſlibly this Conſideration moved Dzony- 
ſinus Areopagita to ſay that mn this Miracle the Primum Mobile 
ſtood ſtill, and this ſtopping, all the Celeſtial Spheres did of 
conſequence ſtay : of which opinion is S. Auguſtine himſelf, and 
Abulenſis at large confirmeth it. Yea, that Joſbua's intention 
was, that the whole Syſteme of the Celeſtial Spheres ſhould 
ſtand ſtill, is colle&ed from the command he gave at the ſame 
time to the Moon, although that it had nothing to do in the 
len gthening of the day 3 and under the injunRtion laid —”_ the 
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Moon, we are to underſtand the Orbes of all the other Planets, 
paſſed over in ſilence here,as allo in all other places of the Sacred 
Scriprures 3 the intention of which, was not to teach us the Aſtro- 
nomical Sciences. I ſuppoſe therefore , (if I be not deceived) 
chat it is very plain, that if we allow the Ptolemaick Syſteme, we 
muſt of neceflity interpret the words to ſome ſenſe different from 
their ſtrift ſignification, Which - Interpretation (being admo- 
niſhed by the moſt uſctull precepts of $. Anguſtine) I will not 
afficm to be of neceſlity this above-mentioned , fince that ſome 
other man may haply think of ſome other mote proper,and more 
agreeable Senle. , 

But now, if this ſame paſſage may be underſtood in the Coper- 
zican Syſteme, to agree better with what we read in Joſbuah, 
with the help of another Oblervation by me newly- ſhewen in 
the Body of the Sun 3 I will propound it to conſideration , ſpeak- 
ing alwaies-with thoſe ſafe Reſerves 3 That 1 am not fo afte&tio- 
nate to my own inventions, as to prefer them before thoſe of 
other men, and to believe that better and more agreeable to the 
intention of the Sacred Volumes cannot be produced. 

Suppoſing therefore in the firſt place, that in; the Miracle of 
Joſhnab, the whole Syſteme of the Celeſtial Revolurions ſtood 
ſtill, according to the judgement of the afore-named Authors: 
And this is the rather to be admitted , to the end, that by the 
ſtaying of onealone, all the Conſtitutions might not be con- 
founded, and a great dilorder needleſly introduced in the whole 
courſe of Nature: [ come in the ſecond place to conlider how the 
Solar Body,although ſtable in one conſtant place,doth neverthe- 
leſs revolve in it ſelf, making an entire Converſion in the {pace 
of a Month, or thereabouts ; as I conceive I have ſolidly demon- 
ſtrated in my Letters Delle Machie Solari: Which motion. we 
lenſibly ſee to be in the upper part of its Globe , inclined to- 
wards the South ; and thence towards the lower part, to encline 
rowards the North, juſt in the ſame manner as all the other Orbs 
oithe Planets Jo. Thirdly, If we reſpe& the Nobility of the 
Sun, and his being the Fountain of Light, by which, (as I necel- 
larily demonſtrate) not onely the Moon and Earth, but all the 
other Planets (all in the ſame manner dark of themſelves) become 
!luminated;l[ conceive that it will be no unlogicall Illation to lay, 
That it, as the Grand Miniſter of Nature, and in a certain ſenſe 
the Soul and Heart of the World, infufeth into the other Bodies. 
which enviroa it 3 not onely Light, but Motion alto; by revol- 
ing *-in ic {elf : Sothatinghe ſame manner that the motion of 
the Heart of ah Animal ceaſing, all the other motions of its 
Members would ceaſe ; (o, the Converſion of the Sun cealing, 
ihe Coaveclions of all the Planets would ſtand ſtill. And though 
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(x) Fs enim 
Sol hic quem vis 
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nia: & unaquaq, 
res buſts unrucre 
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juſdem Solts eff 
particeps, cauſaſe 
que muliorm, 
qte particip Nt, 178 
ſe equats/uer Aige 
ticipatas Lava, 

Certe Majnre Yate 
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The Amutbority of S@x1prune 
I could produce the teſtimonies of many grave Writers to proy 
the admirable power and influence of the Sun, I will content 
ſelf with one lole place of Holy Dioniſins Areopagita in his Book 
de Divinis Nominibus, who thus writes of the Sun: (* ) His Lis 
gathereth and converts all things to himſclf, which are ſer 
moved, illuſtrated, wax hot, and ( in a word) thoſe things whiel 
are preſerved by his ſplendor : Wherefors the Sun is called tug, 
for that be colleGteth and gathereth together all things diſperſed, 
And a little after of the Sun again he adds ; (*) If this Sun whit 
we ſee , as touching the Eſſences and Q nalities of thoſe things 
which fall vwithin our Senſe, being very many and different ; Jet 
if he wwho is one, and equally beftowwes his Light, doth renzy 
nouriſh, defend, perfeG, divide, conjoyn, cheriſh , make fruitful, 
encreaſe, change, fix, produce, move, and faſhion all living cru 
tures : And every thing in this Univerſe at bis Pleaſure, 3s par- 
taker of one and the ſame Sun ; and the cauſes of many thing, 
which participate of him, are equally anticipated in him : Certain. 
ly by greater reaſon, &c. The Sun thereforc being the Foun. 
tain of Lighr and, Principle of Motion, God inteniing, that at 
the Command of Joſhua, all the Worlds Syſicn:e , ſhould con. 
tiaue many hours 1n the {ame ſtate, it {ufficerh to make the Sun 
ſtand ſtill, upon whoſe ſtay (all the other Converſions ceaſing) 
the Earth, the Moon, the Sun did abide in the ſame Conſitution 
as before; as likewile all the other Planets : Nor jn all that time 
did the Day decline towards Night, bur it was miraculouſly pro. 
loaged : And in this manner, upon the ſtanding ſi:il of the Sun, 
without altering, or in the leaſt diſturbing the other Aſpects and 
mutual Poſitions of the Stars, the Day might be lengthned on 


Earth 3 which exaGly agreeth with the Litteral ſenſe of the Sacred: 


Text. | 

But that of which, if I be not miſtaken, we are to make no 
{mall account, is, That by help of this Copernican Hypothelts, 
we have the Litteral, apert, and Natural Senſe of another part 
cular that we-read of in the ſame Miracle; which is, That the 
Sun ſtood ſtil] iz Medio Celi : Upon which paſſage grave Divines 
raiſe many queſtions, in regard it ſeemeth very probable , That 
when Joſbuab deſired the lengthning of the Day , the Sun was 
near ſetting, and not in the Meridian ; for if it had been in the 
Meridian , it being then about the Summer Solſtice, and con- 
ſequently the dayes being at the longeſt, it doth not ſeem likely 
that it was neceſlary to pray for the lengthning of the day , fo 
proſecute Vifory ina Battail, the ſypce of ſeven hours and mor, 
which remained to Night, being ſufficient for that purpole. 
Upon which Grave Divines have been induced to think that the 


Sun was near ſetting: And fo the words themſelves _ , 
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ſound, ſaying, Ne movearss Sol, ame movearis, For if it had 
been in the Meridian, cither 1t had been needleſs to have asked 
a Miracle, or it would have been ſufficient to have onely praid 
for ſome retardment. Of this opinion is Cajetan, to which ſub- 
(cribeth Magaglianes, confirming it by ſaying, that Joſhua had 
that very day done {o many other chings before his commanding 
the Sun, as were .not pollibly to be diſpatch't in half a day. 
Whereupon they are forced to read the Words in Medio Cal; 
(to confeſs the truth) with a little harſhnels, ſaying that rhey 
imp>rt no more than this : That the Sun ſtood ſtill, being in our 
Hemiſphere, that is, above the Horizon. Burt (if I do not erre) 
we ſhall avoid thar and all other harſh expoſitions, -if accordin 
ro the Copernican Syſteme we place the Sun in the midſt, that 
is, in the Centre of the Caleſtial Orbes, and. of the Planetary 
Converſions, as it is moſt requiſite t6- do. . For ſuppoſing a 
hour of the day (either Noon, or any other, as you ſhall pleale 
neerer to the Evening) the Day was lengthened, and all che 
Caleſtial Revolutio ns ſtayed by the Suns ſtanding ſtill, In the 
midſt, that is, in the Centre of Heawen, where it relides : A 
Senſc {o much the more accomodate to the Letter (beſides what 
hath been ſaid already } in that, if the Text had deſired to have 
afficmed the Suns Reſt to have been cauſed at Noon-day, the 
proper expreſſion of it had been 10 lay, It ſtood ſtill at Noon-day, 
or in the Meridian Circle, and not in the midſt of Heaven : In 
regard that the true and only Middle of a Spherical Body (as is 
Heaven ) is the Centre. 

Again, a5 to other places of Scripture, which ſeem contrary to 
this poſition, [ do not doubt but that if it were acknowledged 
for True and Demonſtrated thole very Divines who fo long as 
they repute it falſe, hold thoſe places incapable of Expoſitions 
that agree with it would finde ſuch Interpretations for them, as 
ſhould very well ſuit therewith ; and eſpecially if ro the know- 
ledge of Divine Learning they would but adde ſome knowledge 
of the Aſtronomical Sciences : And as at preſent, whilſt they 
deem it falſe they think they meet in Scripture only with ſuch 
places as make againlt it, if they ſhall but once have entertained 
anocher conceipt thereof, they would meet peradventure as many 
others that accord with it, and haply would judge, that the Holy 
Church doth very appolitly teach, That God placed the Sun in 
the Centre of Heaven, and that thereupon by revolving it in it 
ſelf, after the manner of a Wheel, He contributed the ordinary 
Courſes to the Moon and other Erratick Stars, whilſt chat ſhe 
dings, | 
Cali Deus ſanGiiſſeme, 
Qui lucidum Centrum Poli, 
M m m 2 


Candore 


Solem ſtetiſſe, 


duns adbuc in He 
miſpherio noſtro , 
ſupra ſcilicet Ho» 
r12,0ncem exiſtoret. 
Cajeran in loco, 
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Candore pings igneo, 
Augens decoro lumine, 

Q narto die, qui flammeam 
Solis rotam conſtituens 
Lune miniſtras ordinem, 


V agoſque curſus Syderum. 


They might ſay, that the Name of Firmament very well a 
reeth, ad literam, to the Starry Sphere , and to all that which 
is above the Planetary Converſions ; which according to this Hy. 
potheſis is altogether firme and immoveable. Ad litteram (the 
Earth moving circularly) they might underſtand its Poles, 
where it's ſaid, Nec dum Terram fecerat, &- flumina, g&+ Cardi- 
nes Orbis Terre, Which Cardines or * Hinges (cem to be alcribed 
to the Earth in vain, if it be not to turn upon them. 


ABSTRAC 


OF THE oy 


Learned Treatiſe 


OF 
] OHANNIS KEPLERUS, 
The Emperours Mathematician: 
ENTITULED 
His Introduction upon M ARS: 


T muſt be confeſſed , that there are ver 
many who are devoted to Holincfle, 
that diſſent trom the Judgment of Co- 
pernicus, fearing to give the Lye to the 
Holy Ghoſt ſpeaking in the Sc: iptures, 
if chey ſhould ſay, that che Earth mo- 
veth, and the Suu ſtands ſtill. Bur let 
ſuch conſider, that ſince we judge of ve- 

; — ry many, and thole the moſt principal 
things by the Senſe of Secing, ic is impoſlible chat we ſhould ali- 
enate our Speech from this Senſe of our Eyes. Theretore many 
things daily occur, of which we {peak according to the Seule of 
Sight, when as we certainly know that the things themlelves are 
otherwiſe. An Example whereof we have in that Veiſe of 
Virgil ; 


Provebimur portu, Terr.eque urbeſque recedunt. 


So when we come forth of the narrow ſtraight of ſome Val- 
ley, we ſay that a large Fie}d dilcovereth it le:t. So Chriſt to 
Peter, Duc in altum ;, | Lauch forth into the Deep, or on high, ] 
as if the Sea were higher than its Shores ; For fo it {eemerh to 
the Eye, but the Opticks ſhew the caule of this fallacy. Yet 
Chriſt uſeth the moſt received Speech, although it proceed from 
this deluſion of the Eyes. Thus we conceive of the Riſing and 

Setting 
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Setting of the Stars, that is to ſay, of their Aſcenſion and Def. 
cenſion ; when at the ſame time that we affirm the Sun riſeth, 9. 
theis ſay, that it goeth down. See my Optices A ſtronomie,cay, 
1 0:fol.327. So in like manner, the Prolomazcks affirm , that the 
Planets ſtand ſtill, when for ſome dayes together they ſeem to he 
fixed, although they believe them at that very time to be moyed 
in a dire& line, either downwards to, or upwards from the 
Earth. Thus rhe Writers of all Nations uſe the word Solftiti. 
um, and-yet they deny that the Sun doth really ſtand ſtill. Like. 
wile there will never any man be lo devoted to Copernicus, but 
he will ſay, the Sun entererh into Cancer and Leo, although he 
granteth that the Earth enters Capricorn or Aquarius : And {6 
12 other caſcs of the like nature. Bur now the Sacred Scriptures, 
ſpeaking to men of vulgar matters (in which they were not in- 
tended to inftrudt men) after the manner of men, that ſo they 
might be underſtood by men, do uſe ſuch Expreſſions as are 
granted by all, thereby to infinuate other things more Myſterious 
and Divine. What wonder is it then, it the Scripture {peaks 
according to mans apprehenſion, at ſuch time when the Truth 
of rhings doth difſent from the Conception that all men, whe- 
ther Learned or Unlearned have of them ? Who knows not 
that it is a Poetical alluſion, Pſal.19. where, whilſt under the (i 
militude of the Sun, the Courſe of the Goſpel, as alſo the Pere- 
grination of our Lord Chriſt in this World, undertaken tor our 
lakes, 1s deſcribed, The Sun 1s [aid to come forth of his Tal ernu- 
cle of the Horizon, as @ Bridegroom out of his Chamber, r e- 
Joycing as a Giant to run a Race ? Which Vzrgil thus imitates; 


Tithono croceum linquens Aurora cubile : 


For the firſt Poets were amongſt the Jews. The Pſalmiſt knew that 


che Sun. went not forth of the Horizon, as our of its Tabernacle, 
& yet it leemeth to the Eye ſo to do: Nor did he believe,that the 
Sun moved, tor that it appeared ro his ſight ſo to do. And yet he 
taith both, for that both were ſo to his ſeeming. Neither is it 
to be adjudged falſe in either Senſe : for the perception of the 
Eyes hath its verity, fit for the more ſecret purpoſe of the Pſal- 
miſt in ſhadowing forth the current paſſage of the Goſpel, as 
allo the Peregrination of the Son of God. Foſhua likewile 
mentioneth the Vallies on or in, which the Sun and Moon mo- 
ved, for that they appeared to him at Fordan io todo : And yet 
both theſe Pen-men may obtain their ends. Dawd, (and with 
him Syracides) the magnificence of God b:ing made known) 
which cauſed theſe things to be in this manner repreſented to 
ſight, or otherwiſe, the myſtical meaning, by means of thele 
Viſibles being diſcerned : And Joſhua, in that the Sun, as to ” 
| | Senle 
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Senſe of Secing, ſtaid 3 whole day in the midſt of Heaven, wherc- 
as at the lame time to others it lay hid under the Earth. But in- 
cogitant perſons onely look upon the contrariety of the words, 
The Sun ſtood ſtill, that is, The Earth ftood ſtill ; not conſidering 
that this contradiction is confined within the limits of the Op- 
ticks and Aſtronomy : For which cauſe it is not outwardly cx- 
oled to the notice and uſe of men: Nor will they underſtand 
that the onely thing Joſbuab prayed for, was that the Mountains 
might not intercept the Sun from him ; which requeſt he expreſ- 
{ed in words, that ſuited with his Ocular Senſe : Beſides it had 
been very unſcalonable at that time to think of Aſtronomy ,, or 
che Errours in Sight ; tbr if any one ſhould have told him that 
the Sun could not really move upon the Valley of Ajalon, ', but 
onely in relation to Senſe, would not Foſhuab have replyed, that 
his defire was that the day might be prolonged, fo it were by 
any means whatſoever ? In like manner would he have anſwered 
if any one had ſtarted a queſtion about the Suns Mobility , and 
the Earths Motion. But God eaſily underſtood by Joſhnahs 
words what he asked for, and by. arreſting the Earths Motion, 
made the Sun in his apprehenſion 1eem to ſtand ſtill. For the 
ſumm of Joſbnabs Prayer amounts to no more but this, that it 
might thus appear to him, letitin the mean time be what it 
would of it ſelf. For that its ſo ſeeming, was not in vain and 
ridiculous, but accompanied with the defired effe&. But read 
the tenth Chap. of my Book, that treats of the Optich part of A- 
ſtronomy, where thou ſhalt finde the Reaſons why rhe Sun doth 
in this manner ſeem to all mens thinking to be moved , and nor 
the Earth 3 as namely, becauſe the Sun appeareth {mall, and the 
Earth bigg. Again, the Motion of the Sun is not diſcerned by 
the eye, by rcaſon of his ſeeming tardity , but by ratiocina- 
tion onely; in that after ſome time ir varieth not its proximity to 
luch and ſuch Mountains. Therefore it is impoſſible that Rea- 
ſon, unleſs it be firſt inſtructed, ſhould frame to it ſelf any other 
apprehenſion, than that the Earth with Heavens Arch placed 
over it, 15 as it were a great Houſe, in which, bcing immoveable, 
the Sun like a Bird flying in the Air, paſſeth in lo {mall a Species 
out of one Climate into another. Which imagination of all 
Man-kinde being thus, gave the firſt line in the Sacred Leaves : 
* In the beginning (ſaith Moſes) God created the Heawen 'and the 
Earth ; for that thele two are moſt obvious to the eye. As if 
Moſes ſhould have ſaid thus to Man 3 This whole Mundane Fa- 
brick which thou ſ{ceſt, lucid above, and dark, and of a vaſt ex- 
tent beneath, whercin thou haſt thy being, and with which thou 
art covered, was created by God, 
* In another place Man is queſtioned; Whether be can finde out 
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the beight of Heaven above , or depth of «he Earth beneath : fg 
that each of them appeareth to men of ordinary capacity, to haye 
equally an infinite extent. And yer no man that is in his righr 
mind will by thele words circumſcribe and bound the diligence 
of Aſtronomers, whether in demonſtrating the moſt contemptible 
Minuity of the Earth, in compariſon of Heaven, or in ſearchin 

out Aſtronomical Diſtances : Since thoſe words ſpeak not of the 
Rational, but real Dimention ; which to a Humane Body, 
whilſt confin'd to the Earth, and breathing in the open Air, is al. 
together impoſlible. Read the whole 3s. Chapter of Job, and 
compare it with thoſe Points which are diſputed in Aſtronomy 
and Phyſiologie. If any one do alledge from Pſal.24. That * The 
Earth 3s founded upon the Seas, to the end that he may thence 
infer lome new Principle in Philoſophy, abſurd to hear ; as, That 
the Earth doth float upon the Waters ; may it not truly be told 
him, That he ought not to meddle with the Holy Spirit, nor to 
bring him with contempt into. the School of Phyſiologie. 
For the Pſalmiſt in that place means nothing elſe bur 
that which men fote-know, and daily ſee by experience ; namely, 
That the Earth (being lifted up after the ſeparation of the Wa- 
ters) doth ſwim between the Grand Oceans, and float about the 
Sea. Nor 1s it ſtrange that the expreſſion ſhould be the ſame 
where the Iſraclites fing, * That they ſate on the River of Baby- 
lon ; that 15, by the River fide. or on the Banks of Euphrates and 
Tygris. 

It any one receive this Reading without {cruple, why not the 
other ; that ſo in thole ſame Texts which are wont to be alledged 
againſt the Motion of the Earth, we may in like manner turn our 
cycs from Narural Philoſophy, to the ſcope and intent of Scri- 
pture. One Generation paſſeth away, (ſaith Eccleſtaſtes ) and a- 


. nother Generation c ometh: But the Earth abideth for ever. * As 
. if Solomon did here diſpute with Aſtronomers, and not rather put 
- men in minde of their Mutability ; whenas the Earth, Mankindes 
- habitation, doth alwaies remain the ſame : The Suns Motion 
* doth continually return into what it was at firſt : The Wind 13 


acted in a Circle, and returns in the fame manner : The Rivers 
flow from their Fountains into the Sea , and return again from 
thence unto their Fountains : To conclude, The Men of this 
Age dying, others are born in their room ; the Fable of Lite 1s 
ever the ſame ; there is nothing new under the Sun. Here is no 
reference to any Phyſical Opinion. > «3iz is Moral of a thing 1n it 
{elf maniteſt, and ſeen by the eyes of all, but little regarded: Tis 
that therefore which Solomon doth inculcate.For who knows not 
that the Earth isalwaies the ſame ? Who ſees not that the Sun 
dothariſe from the Eaſt ; T hat the Rivers continually run "_ 
the 
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the Sea 3 That the viciflitades of the Windes return into their 
primitive State ; That ſome men ſucceed others? But who con- 
{idercth that the (elf-ſame Scene of Life is ever acting, by diffe- 
cent perſons 3 and that nothing is #ew in humane affairs ? There- 
fore Solomon inſtancing in thoſe things which all men ſee, doth 
put men in minde of that which many thorowly know, but too 
lightly conſider. 
But the 104. Pſalm is thought by ſome to contain a Diſcourſe 
altogether Phyſical, in regard it onely concerns Natural Philoſo- 
Now God 1s there {aid, To have laid the Foundgstions 0 
the Earth, that it ſhould not be removed for ever. But here al- 
ſo the Plalmiſt is far from the Speculation of Phyſical Cauſes : 
For he doth wholly acquieſce in the Greatneſſe of God, 
who did all theſe things , and fings an Hymne to God the 
Maker of them, in which he runneth over the. World in order, 
as it appeared to his eyes. And if you well conſider this 
Palme, it is a Paraphrale upon the fix dayes work of the Crea- 
tion: For as in it the three firſt dayes were ſpent in the Separa- 
tion of Regions ; the firſt- of Light from the exteriour Dark- 
nels; the ſecond, of the Waters from the Waters, by the inter- 
poſition of the Firm ament ; the third, of the Sea from Land ; 
when allo the Earth was cloathed with Herbage and Plants : 
And the three. laſt dayes were ſpent in the filling the Re- 
gions thus diſtinguiſhed ; the fourth , of Heaven ; the 
fifth, of the Seas and Aire; the fixth, of the 'Farth : So 
here in this. Plalme there are ſo many diſtin& parts pro- 
portionable to the Analogy of the fix dayes Works. For 
in Verſe 2. he cloaths. and covereth the Creator with Light 
(the firſt of Creatures, and work of the firſt day) as with a 
Garment. The ſecond part beginneth at Verſe 3. and treats of 
the Waters above the Heavens, the extent of Heaven and of Me- 
teors (which the Pſalmiſt ſeemeth to intend by the Waters a- 
bove) as namely of Clouds, Winds, Whirl-winds, Lightnings. 
The third part begins at Verſe 6. and doth celebrate the Earth 
as the foundation of all thoſe things which he here confidererh. 
For he referreth all things to the Earth, and to thole Animals 
which inhabit it, for that in the judgment of Sight the two prin- 
cipal parts of the World are Heaven and Earth. He therefore 
here obſerveth that the Earth after ſo many Ages hath not falte- 
red, tired, or decayed ; when as notwithſtanding no man hath 
yet diſcovered upon what it is Founded. He goeth not about to 
teach men what they do not know, but putteth them in minde 
of what they negle&, to wit, the Greatneſle and Power of God 
1 creating ſo huge a Maſs {ſo firm and Redfaft. If an Aſtrono- 
Mer ſhould tcach that the Earth is placed among the Planets, he 
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overthroweth not what the Pſalmiſt here ſaith, nor doth he con: 
tradi Common Experience ; for it is true notwithſtanding, 
that the Earth, the Struture of God its Archite&, doth not de. 
cay (as our Buildings are wont to do ) by age, or conſume þ 

wormes, nor {way and leane to this or that ſide; that the Seats 
and Neſts of Living Creatures are not moleſted ; that the 
Mountains and Shores ſtand immoveable againſt the viol-nce of 
the Winds and Waves, as they were at the beginning. But the 
Pſalmiſt addeth a moſt Elegant Hypotheſis of the Separation of 
the Waters from the Continent or. Main-land, and adorns it 
with the production of Fountains, and the benefits that Springs 
and Rocks exhibit to Birds and Beaſts. Nor doth he omit the 
apparelling the Earths Surface, mentioned by Moſes amongſt the 
works of the third Day, but more ſublimely deſcribeth it in his 
Caſe in cxpreſſions infuſed from Divine Inſpiration ; and flouri- 
ſheth out the commemoration of the many commodities which 
redound from that Exornation for the Nouriſhment and Com- 
fort of Man, and* Covert of Beaſts. The fourth part begins 
at Verſe 20. celebrating the fourth dayes work , viz. The Sun 
and Moon , but chiefly the commodiouſneſſe of thoſe things, 
which in their Seaſons befall to all Living Creatures and to Man; 
this being the ſubze& matter of his Diſcourſe : So that it plain- 
ly appeareth he a&ed not the part of an Aſtronomer. For if he 
had, he would not then have omitted to mention the five Planets, 
than whoſe moiton nothing 15 more admirable, nothing more ex- 
cellent, nothing that can more cvidently ſet forth the Wiſdome 


| of the Creator amongſt the Learned. The fifth part begins, 


Verſe 25. with the fifth Dayes work. And it ſtores the Seas with 
Fiſhes, and covers them with Ships. The ſixth part is more ob- 
icurely hinted at, Verſe 28. and alludeth to the Land-Creatures 
that were created the ſixth day. And laſtly , he declareth the 
goodneſfle of God in general, who daily createth and preſerveth 
all things ? So that whatgver he ſaid of the World is in relation 


.to Living Creatures ; He ſpeaks of nothing but what is granted 


on all hands ; for that it was his intent to extol things known, 
and not to dive into hidden matters, but to invite men to con- 
template” the Benefits that redouud unto them from the works of 
each of theſe dayes. | 
And I doallo beleech my Reader, not forgetting the Divine 
Goodnefle conferred on Mankind ; the conſideration of which 
the Plalmiſt doth chiefly urge, that when he returneth from the 
Temple, and enters into the School of Aſtronomy, he would 
with me praiſe and admire the Wiſdome and Greatneſle of the 
Creator, which I diſcover to him by a more narrow explication 
of the Worlds Form, the Diſquiſition of Cauſes, and aaa 
0 
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of the Errours of Sight : And fo he will not onely extoll the 
Bounty of God in the prelervation of Living Creatures of all 
Lindes, and eſtabliſhment of the Earth ; but even in its Motion 
alſo, which 1s lo ſtrange, {o admirable, he will acknowledge the 
Wiſdome of the Creator. But he who is ſo ſtupid as not ty 
comprehend the Science of Aſtronomy, or fo weak and ſcrupu- 
lous as to think it an offence of Piety ro adhere to Copernicus, 
him L adviſe, that leaving the Study of A ftronomy, and cenſurin 

the opinions of Philoſophers at pleaſure, he betake himſelf to 
his own concerns, and that deſiſting from further purſuir of theſe 
intricate Studies, he keep at home and manure his own Ground ; 
and with thole Eyes wherewith alone he feeth, being eleva- 
ted towards this to be admired Heaven, ler him pour forth his 


whole heart in thanks and praiſes to God the Creator ; and al- 


ſure himſelf that he ſhall therein perform as much Worſhip to 
God, as the Aſtronomer, on whom God hath beſtowed this Gitt, 
that though he ſeeth more clearly with the Eye of his Under- 
ſtanding 3 yet whatever he hath attained ro, he is both able and 
willing to extoll his God above it. 

And thus much concerning the Authority of Sacred Scripture. 
Now as touching the opinions of the Saints about theſe Natural 
Points. I anſwer in one word, That in Theology the weight of 
Authority, but in Philoſophy the weight of Realon 18 to be con- 
fidered. Therefore Sacred was LaGantins, who denycd the 
Earths rotundity 3 Sacred was Auguſtine, who granted the Earth 
to be round, but denyed the Antipodes; Sacred is the *Liturgy of 
our Moderns; who admit the ſmallneſle of the Earth, but deny 
its Motion : But to me more ſacred than all theſe is Truth, who 
with reſpe& to the DoGors of the Church , do demonſtrate 
from Philoſophy that the Earth is both round, circumbabited by 
Antipodes, of a moſt contemptible (malnefle, and in a word, 
thatit is ranked amongſt the Planets, 
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Who ſbaketh the Earth out of ber place, and the Pil= 
lars thereof Tremble. 


Z——He Sacred Pen-man here ſets dowtt another ef- 
|| fe& whereby God ſheweth his Almighty Po- 
wer, joyned with infinite Wiſdom. Which 
place, though it muſt be contefſed very dith- 
culr to underſtand, might be greatly cleared 
by rhe Opinion of the Pythagorians , who 
hold the Earth to be moyed of its own Na- 
ture, and that the Motion of the Stars can no other way be. alcer- 
eained, they being ſo extreamly different in tardity and velocity. 
Of which judgement was Philolaus, and Heraclides Ponticus, a: 
Plutarch relateth in his Book De Placitis Philoſopyorum : Who 
were followed by Numa Pompilizvs , and, which I more regard, 
The Divine Plato in his old age ; infomuch that he affirmed that 
it was moſt abſurd to think otherwiſe, as the ſame Plutarch tell 
* In vitacju, US in his * Numa. And Hypocrates in-his Book De Flatibzs. ] 


calleth'the Air mw yn 3xiue, j, ce. The Farths Chariot. But in thi: 
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our Age, Copernicus doth demonſtrate the courſes of the Pla- 
nets to be according to this Opimion. Nor is it to be doubted 
but that the Planets Places may be more exa&ly and certainly 
aſſigned by his DoGrine, than by Ptolomies Great Almogeſt or 
Syſteme, or the Opinions of any others. For its manifeſt , that 
Ptrolomy could never deſcribe either the Motion of the. Equi- 
noxes, or aflign the certain and poſitive beginning of the 'Year : 
the which he ingemiouſly confeſleth in Lih. 3. De Almageſt. Mag- 
num. Ch. 2. and which he leaveth to be diſcovered in after times 
by thoſe Aſtronomers, who coming into the World much later 
than he, might be-able to invent ſome way ro make more accurate 
obſervations. And although the * Alphonſines & Thebith Ben Core 
have attempted to explain them 3 yet it appeareth that they have 
done as much as nothing. For the Poſitions of the Alphonſines 
diſagree amongſt themtelves, as R.icius proveth. And although 
the Reaſon of Thebith be more acute, and that thereby he de- 
termined the certain beginning of the year , (being that which 
Ptolomy ſought for) yet it is now clear, that the Progreſlions of 
the Equinoxcs are much longer than he conceived they could be. 
Moreover, the Sun is found to be much nearer to us than it was 
held to be in times paſt, by above fourty thouland * Stadia, or 
furlongs. The Cauſe and Reaſon of whoſe Motion , neither 
Ptolomy nor any other Aſtrologers could ever comprehend : And 
yet the Reaſons of theſe things are*' moſt plainly explained and 
demonſtrated by Copernicus from the Morion of the Earth, with 
which he ſheweth that all the other Phenomena of the Univerle 
do more aptly accord, Which opinion of his is not in the leaſt 
con:radiced by what Solomon ſaithin * Eccleſeaſtes : But the 
Earth abideth for ever. For that Text fignitierh no more but 
this, That although the ſucceſſion of Ages, and generations of 
Mcn on Earth, be various ; yet the Earth ic ſelf is ſtill one and 
the fame, and continueth without any ſenſible alteration ; For 
the words run thus : One Generation paſſeth away, and another 
Generation cometh \ but the Earth abidcth for ever. So that it 
hath no coherence with its Context , (as Philoſophers ſhew) it it 
be expounded to ſpeak of the Earcrhs immobility. And al- 
though in this Chapter Eccleſraſtes, and in many others , Holy 
Writ aſcribes Motion to the Sun, which Copernicus will have to 
ſtand fixed in the Centre of the Univerle ; yet it makes nothing 
againſt his Poſition. For the Motion that belongs to the Earth, 
is by way of (yecch aſſigned to the Sun, even by Copernicus him- 
{elt, and thoſe who are his followers, fo that the Revolution of 
the Earth is often by them phraſcd, The Revolution of the Sun. 
To conclude, No place can be produced out of Holy Scripture, 
which to clearly ſpeaks the Earths Immobility , as this doth its 
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Mobility. Therefore this Text, of which we have ſpoken, is ez. 
fily reconciled to this Opinion. And to ſet forth the Wonde: 
ful power and Wildome of God, who can indue and aGtuate mY 
Frame of the Whole Earth (it being of a monſtrous weight % 
Nature) with Motion, this our Divine pen-man addeth) 4al 
the pillars thereof tremble : As if he would teach us, from the 
Do&rine laid down, that it is moved from its Foundations. 
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To the Moſt 
Reverend Father 


SEBASTIANO FANTONI, 
General of th Order of 


CARMELITES 


N obedience to the ad of the No- 
ble Signore Vincenzo Carraffa, a Neapo« 
Fa)! litan, and Keogin of $. Jobn of Feru- 
AL &YA\| ſalem, (a perion, to ſpeak the, truth, of 
65; (|. fo great Merit, that in him Nobiliry of 
GY Birth, Aﬀability of Manners , Univerſal 
JN knowledge. of Arts and things , Piety 
and Vertue do all contend for prehemi- 
nence) I reſolved with, ,my ſelf ro un- 
dertake the Defence of the Writings of the New, or rather Re- 
newed, and from the Duſt of Oblivion (in yo it hath ha 
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goras, and at laſt reduced | into Praciice by fecal 3 who "like- 
wiſe hath deduced the Poſition of the Syſteme and Conſtitution 
of the World and its parts from that Hypotheſis : on which 
SubjeR I have formerly writ to You, Moſt Reverend Sir : But 
in regard I am bourd for Kome to preach there by your Com- 
mand; and ſince this Speculation may ſeem more proper for a- 
nother Treatiſe, ro wit, a Volume of Coſmography, which I am 
in hand with, and which I am daily buſie about, that it may 
come forth in company with my Compendium of the Liberal Arts, 
which I have already finiſhed, rather than now to diſcuſs it by it 
ſelf, I thought to foi bear, imparting what 1 have done for the 
preſent ; ; Yetl was 7 Ir na to give, in the mean time, a briet ac- 
count of this my Determination, and to ſhew You, Moſt Reve- 
rend Father, (to whom 1 owe all my 1ndeavours, and my very 
{elf ) the Foundations on which this Opinion may be grounded, 
leaſt, whilſt otherwiſe it is favoured with much probability, ir be 
found i in reality to be extreamly repugnant (as at firſt tight ir 
Ooo lcems) 
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for its ſake be contemned and lighted ; Nor is Poſterity ſo to be 
confined, but that it may, and dares, not only proceed farther, 
bur alſo bring to light better and truer Experiments than thoſe 
which have been delivercd to us by the Ancients. For the Ge- 
nius's of the Antients, as in Inventions they did not much ſur- 
paſs the Wits of our times; ſo for the perfe&ing of Inventions 
this Age of ours ſeems not only to equal, but far to excell former 
Ages; Knowledge, whether in the Liberal or Mechanical Arts, 
daily growing to a greater height. Which Aflertion mighr be 
eaſily proved, were it not that in ſo clear a caſe, there would be 
more danger of obſcuring, than hopes of illuſtrating it with avy 
farther light.” A I, 
But(that I may not wholly be ſilent in this point)have not the 
ſeveral Experiments of Moderns, in many things, ſtopped the 
month of Venerable Antiquity, and proved many of their great- 


teſt aud weighcieſt Opinions, to be vain and falſe? The DEnes 
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of the Antipodes by many of the Antients of approved Wiſ- 
dome and Learning was held a Paradox no leſs ablurd than this 
Our Opinion of the Earths Motion may ſeem to be ; as likewiſe 
that of the Habitableneſſe of the Torrid Zone: Of theſe Opini- 
ons, the firſt waz accounted unpoſllible by many, but the latter 
was ablolutely denyed by the unanimous conſent of all : But 
later Authors (to the great felicity and perp2tual Glory of 
their Age ) have, not lo much by Authority , as by accurate 
diligence and indetatigable ſtudy ro finde out the truth , pro- 
ved them both to dz undoubtedly true. Thus I affirm that 
the Anrients were deceived, and that in too lightly challenging 
Credid and Authority tor their Inventions, they diſcovered tos 
much folly, Here tor brevities ſake [ paſs by many Dreams 
lace'y dereted, both of Arzjtotle and other of the antient Philo- 
ſophers 3 who 1n all likelihood if they had dived into the Obſer- 
vations of Modern Writers, and underſtood their Reaſons, would, 
by changing their judgements, have given them the precedency, 
and would have {ublcribed to their manifeſt Truth. Hereby we 
lee char we are not to have lo high a reſped for the Antiers , that 
whatever they aflert ſhould be raken upon truſt, and that Faith 
ſhould be given co their ſayings» as it they were Oracies and 
Trachs teat down from Heaven. But yet (which indeed 1s 
clucfly to be regarded in theſe matters) 1t any thing be twund out 
that 15 repugaant to Divine Aurhority, or to the Sacred Leaves, 
thac were dictated by the Holy Ghoſt, ard by His laſpiration 
expounded by the Holy Doors of the Church, in this caſe not 
onely Humane Realon, but even Senle it ſelf is to ſubmitt : 
which, though by all manner of weighty Conditions and circum 
ſtaaces it ſhvviid hold forch any thing contrary to Divine Autho=- 
rity, (which weed 13 {o plain, that there is no way lefc to evade 
the right un ectianding of 1t) yet is it to be rejected z and we 
mult coaclude our ſelves deceived by it, and believe that that is 


ng: true winch Senſe and Reaton repreſents unto us: For,however + 


we judze of things, we have, both in this and all other cafes, a 
more certain knowledge, which proceeds from Divine Faith ; as 
S. Pcier hath moſt excellently expreſt it : Who though with his 
Senſes he law , and perceived the Glory of our Lord in his 
Transfigurarion, and heard his words manifeſting his great Pow 
er; yer nevertheleſs all theſe things compared with the Light of 
Faith, he adds : *IWe have alſo a more ſure word of Prophecy, &c. 
Wheretore ſince this Opinion of Pythagoras and Copernicys bath 
entred upon the Stage of the World in fo ſtrange a Dreſs, and at 
the firſt appearance (belides the reſt ) doth ſeem ro oppole fſun- 
dry Authorities of Sacred Scripture, it hath (this being granted) 
been juſtly rezeRed of all men as a meer abſurdity. 
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Bu: yet becauſe the common Syſteme of the World deviſed by 
Ptclomy hath hitherto ſatisfied none of the Learned, hereupon 
{u{pition 15 rifen up amongſt all ,cven Ptolemy's followers them. 
{c1ves, that there muſt be ſome other Syſteme, which is more true 
than this of Pro/cmy 3 For although the Phenomena of Celcſtjal 
Bodys may ſeem to be generally refolved by this Hypotheſis, yet 
they are found to be involved with many difficulties, and r«ter- 
red to many devices 3 as namely, of Orbes of ſundry Forms ard 
Figures, E picicles, Equations. Difterences,F xcentiic ks, ar Gini 
merable {uch like fancies and Chymxra's which favour of the 
Fns Rationis of Logicians, rather than of any Realem Eſſemiam 
Of which kinde is that of the Rapid Motion, than which I firde 
not any thing that can be more weakly grounded,and more eali- 
]y coutroverted and diſproved : And ſuch is that conceit of the 
* Heaven void of Stars, moving the inferior Heavens or O; bes : 
All which are introduced upon occalion of the variety of the 
Motions of Celeſtial Bodyes, which ſcemed* impollible , by ary 
other way, to be reduced to ary certain and determinate Kule, 
So that the Afﬀertors of that common Opinion, freely covlels, 
that in deſcribing the Worlds Syſteme, they cannot as y ct dilco- 
ver, or teach the true Hyporhelis thereof : But that their endea- 
vours are orely to fide out , amongſt many things , what is woſt 
agreeable with truth, and may, upon. better and more accomv- 
datc Reaſons, ar{wer the Ceicltial Phenomena. 

Since thar,the Telelcope(an Optick Invention) hath been found 
our, by help of which, many remarkable things 1n the Heavens, 
molt worthy to be known, aud ull chen unthought of, were dil- 
covercd by manifeſt ſenſation ; as for inſtance, That the Moon is 
Mountainous ; Venus and Saturn Tricorporcal 3 ard Fupiier 


Quadricorporcal : Likewiſe that in the Via LaGea, in the Ple-, 


zades,ard in the Stars callcd Nobuloſe there ate many Stars , and 
thoſe of the greateſt Magniiude which are by turns adjacent to 
one another z and in the end it hath diſcovered to us, new fixcd 
Stars, new planets, and new Worlds. And by this fame Inlru- 
ment 1t appears very probable, that Venus and Mercury do rot 
move properly about the Earth, but rather about the Sun ; and 
that the Moon alone moveth about the Earth. What thercto:c 
can be inferred from hence, but that the Sun doth ſtand immo- 
vablein the Centre, and that the Earth, with the other Celcltial 
Orbes, 1s circumvolved about it ? Wherefore by this and many 
other Reaſons it appears, That the Opinion of Pythagor as ard 
Copermens doth not diſagree with Aſtronomical ard Cofmogra- 
phical Principles ; yea, that it carryeth with ir a orcat likelthood 
and probabili:y of Truth : Whereas amongſt the ſo many leve- 
ral Opinions, that deviate from the common Syſteme , and "— 

others, 
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others; ſuch as were thoſe of P/ato, Calippns, Eudoxus; and fince 
them of Averroe, * Cardanzs,Fracaſtorins, aud others both An: j- 
ent and Modern, there is not one tourd that is more facile, more 
regularly ahd dererminat-ly , accommodated to the Phenomena 
and Motions of the Heavens , without Epicycles, Excentrix, Ho- 
mocentricks Deferents,and the ſupputation of the Rapid Motion. 
And this Hypothelis harh beea afferted for true, not oncly by 
Pythagoras, and, after him, by Copernicus, but by many famous 
men, as namely, Heraclitzs, and Ecphantus,Pythagoreans, all the 
Diſciples of that Se&, Miceta of Syracuſe, Martians Capeila,and 
many more. Amongſt whom, thoſe (as we have ſaid) that 
have attempted the finding out of New Syſtemes (for they refu- 
{ed both this of Pytbagoras, and that of Ptolemy ) are numberleſ;: 
wio yet notwithſtanding allowed this Opinion of Pythagoras to 
carry with it much probability,and indirectly confirmed ir ; ina(- 
much as that they rezefed the common one as iumperte& , defe- 
Give, and attended with many contradiftions and difficulties. 
Amongſt thele may be numbered Father * Clawins, a moſt learn 
cd Jcſuite z who, although he refutes the Syſteme of Pythagoras, 
yet acknowledgeth the Levity of the common Syſteme , and he 
inzeviouſly confelleth,that for the removal of difticulties,in which 
the commoa Syſteme will not ſerve the turn, Aſtronomers are 
forced to enquice after another Syſteme , ro the dilcovery of 
which, he doch very earneſtly exhort them, 

Now can there a better or: more commodious Hypotheſis 
be devitcd, than rhis of Copernicxs, ? For this Caulce many Mo- 
dern Aurho-s are iaduced to approve of, and follow ic : but 
with mach hzlicaacy, and fear, in regard that it feemeth 1a their 
Opinion fo ro coatradict the Holy Scriptures,as that it cannot 
poilibly be reconciled to them. Which is the Reaſon chat this 
Opi.:ion hach been long ſuppreſt, and is now entertained by men 
ina modeſt manner, ad as it were with a veiled Face ; according 
to that advice of the Poet : 


Tudicium populi nunquam contempſeris unus, 
Ne nullis placeas, dum vis contemnere multos, 


Upon conſideration of which, (out of my very great love to- 
Wards the Sciences, and my ardent defire to {ee the encreale and 
pcriecion of them , and the Light of Teuth freed from all Er- 
Tours and Obſcwiries) I began to argue with my ſelf touching 
this Point after this manner : This Opinion of the Pythagoreans 
1 cicher true, or falſe ; If falſe, it ought not to be mentioned, and 
deſerves not to be divulged : If true, it matters not though ir 
contradict all, as well Philoſophers as Aſtronomers : And though 
for its eſtabliſhment and reducement to uſe a new Philoſophy 
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and Aſtronomy, (founded upon new Principles and Hypotheſe) 
ſhould be conſtituted : For the Authority of Sacred Scripture 
will not oppoſe it ; neither doth one Truth contradi& another 
If therefore the Opinion of Pythagoras be true, without douh; 
God hath diſpoſed and diftated the words of of Holy Writ i 
ſuch a manner, that they may admit an apt ſeule and reconcilia. 
tion with that Hypotheſis. Beinz moved by thele Reaſons , and 
the probability of the laid Opinion, I thought good to try whe- 
ther Texts of Sacred Scripture might be expounded according tg 
Theological and Phyſical Principles, and might be reconciled to 
it, {o that (in regard that hitherto it hath been held probable) i 
may 1a after times, coming without {cruple to be acknowledged 
for true, advance it (elf, and appcar in publick with an uncover. 
cd Face, without any mans prohibirion, and may Jawfully and 
freely hold a Sacred intel'igence with Holy Truth, fo earucſtly 
coveted and commended by good Men. Which detigae,having hj- 
therto been undertaken by none that I know,wil,l am per{waded, 
be very acceptable to the Studious of cheſ2 Learnings,efpecially to 
the moſt Learned Galileo Galilei, chief Mathemarician to the 
moſt Serene Grand Duke of Txſcany, and Fobn Kepler, chicf 
Marhematician to his Sacred and invincible Majcſty, the Empe- 
rour, and to all that Illuſttious, and much ro be commended Ac- 
cademy of the Lynceans ; whom, if I miſtake not, are all of this 
Opinion. Although I doubt not but they , and many other 
Learned Men night cafily have found out theſe or the like Re- 
conciliacious of Sciiptural exprefiions; to whom nevertheleſs 1 
have thought fir (in reſpec of that profeſſion which I have under- 
taken, upon the faich of my ſoul, and the propenſity that I have 
towards Fruth) to offer that of the Poet, 


Nullius addicius jurare in werba Magiftri. 


Andin teſtimony of my eſteem to them and all the Learned, 
to communicate theſe my thoughts , confidently afſuiing my ſelf 
that they will accept them, with a Candor equal to that where- 
with 1 have written them, | 

Therefore to come to the buſineſs : All Authorities of Di- | 
vine Writ which ſeem to oppoſe this Opinion , are reducible to 
ſix Claſſes : The firſt is of thoſe that aftirm the Earth to ſtand 
ſtill, and not to move : as Pſal. 92. He framed the round World 
ſo ſure, that it cannot be moved : Alſo Pſal. 104. Who laidihe 
Foundations of the Earth, that it ſhould not be removed for ever : 
And Eccleſiaſtes x. But the Earth abideth for ever : Andothers | 
of the like ſenſe. 


The ſecond is of thoſe which atteſt the Sun to move, and 
| Revolve 
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Revolye about the Earth; as Pſal.19. (b) Inthem hath be ſet a 
Tabernacle for the Sun, which cometh forth as a Bridegroom out 
of his chamber, and rejoyceth as a Gyant to run his Courſe. It 
cometh forth from the uttcrmoſt part of the Heawen, and runneth 
about unto the end of it again; and there is nothing hid from the 
beat thereof. And Eccleſiaſt.z. The Sun riſeth, and the Sun go- 
eth down, and naſteth to the place where he aroſe: it goeth towards 
the South, and turneth about unto the North, W hereupon the 
Suns Retrogradation is mentioned as a Miracle, Iſaiah 38. The 
Fun returned ten degrees. And Eccleſiaſticus 48. In his time the 
Sun went backward, and lengthened the life of the King. And 
for this rea(on it 1s related tor a Miracle, in the Book of Foſbuab, 
that at the Prayers ot that great Captain the Sun ſtood Itill, its 
motion being forbidden it, by him : Foſh.1o. Sun ſtand thox 
flill «pon Gibeon., Now it the Sun ſhould ſtand ſtill, and the 
Farch move about it, its ſtation at that time was no Miracle ; 
and if Joſbuab had intended, that the light of the day ſhould 
have been prolonged by the Suns ſplendour, he would not have 
laid, Sur ſtand thou ſtill, but rather Earth ſtand thou ſtill. 

The third Claſlis is of thoſe Authorities which ſay, that Hea- 
ven is above, and che Earth beneath ; of which fort is that place 
of Joel, chap. 2. cited by S. Peter, in AGts,2. I will hew wonders 
in Heaven above, and ſignes in the Earth beneath, with others of 
the like purport. Hereupon Chriſt at his [acarnation is ſaid to 
come down from Heaven; and after his ReſurreQion to have aſ- 
cended up into heaven. But it the Earth ſhould move about 
the Sun, it would be, as one may ſay , in Heaven, and conſe- 
quently would rather be above Heaven than beneath it. And 
this is confirmed; For that the Opinion which placerth the Sun in 
the Centre, doth likewiſe place Mercxry above the Sun, and 
Venus above. Mercury; and the Earth above Venus, together 
with the Moon, which revolves about the Earth, and therefore 
the Earth, together with the Moon, is placed in the third Heaven. 
If therefore in Spherical Bodies, as in the World, beneath ſigni- 
fies no more than to be neer to the centre, and above, than to 
approach the Circumference , it muſt needs follow, that for ma- 
king good of Theological Poſitions concerning the Aſcenſion 
and Deſcenſion of Chriſt, the Earth is to be placed in the cen- 
tre, and the Sun, with the other Heavens in the Circumference 3 
and not according to Copernicus ; whoſe Hypotheſis inverts this 
Order : with which one cannot ſee how the true Aſcenſion and 
Delcenſion can be conſiſtent. 

The fourth Claſſis is of thoſe Authorities which make Hell to 
be in the Centre of the World, which is the Common Opinion 
of Divines, and confirmed by this Reaſon, That ſince Hell ies 

en 
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ken in its ſtrict denomination) ought'to be inthe loweſt part of 
the World, and ſince that in a Sphere-there is no part lower 


_ then the Centre, Hell ſhall be, . as it were, in the Centre of the 
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World, which being of a Spherical Figure, it muſt follow, that 
Hell is cichec.in the Sun (foraſmuch as it is {ſuppoſed by this Hy. 
potheſis, io. be, in the Centre of the. World.) or elle ſuppoſing 
that Hell is in the Centre of the Earthy if the Earth ſhould moye 
about the, Sun, it would neceſſarily enſue, that Hell, rogether 
with the-Farth, is in Heaven, and with it revolveth about the thirg 
Heaven; than which nothing more abſuid can be ſaid or imagi. 
ned. 

The fifch Claſſis,.1s of thoſe Authoritics which alwayes op- 
pole Heaven to the Earth, and fo again the Earth to Heaven ; as 
if there were the {ame relation betwixt them, with that of the 
Centre to the Circumference, and of -the Circumference to the 
Centre. But if the Earth were in Heaven, it ſhould be on one 
ſide thereof, and would not ſtand in the Middle, and conlequent- 
ly there would be no ſuch relation betwixt them ; which never- 
theleſs do,not only in Sacred Writ, but even in Common Speech, 
ever andevery where an{wer to each ocher with a mutual Oppo- 
ſition. Whence that of Geneſ. x. In the beginning God created 
the Heawen and the Earth : and Pſal.115. The Heawen; even 
the Heavens are the Lords; but the Earth hath be given to the 
Children of men : and our Saviour in that Prayer which he pre- 
{cribeth to us, Matth.6. Thy will be done in Earth, as it « in 
Heawen : andS. Paul, 1 Corinth..15. The firſt man is of the 
Earth, earthy; the'fecond man 1s of Heaven, heavenly : and 
Coloſſ. x. By bim were all things created that are in Heawen, and 
that are in Earth : and:again, Hawing made peace through the 
Blood of bis Croſſe for-all things, whether they be things in Earth 
or things in Heaven : and Chap: 3. Set your affetions on things 
above, not on things on the, Earth; with innumerable other ſuch 
like places. Since therefore theſe two Bodies are alwayes mu- 
tually oppoled ro each other, and Heaven, without all- doubt, 
reterreth to the Circumference, it muſt of neceſſity follow, that 
the Earth is to be adjudged the place of the Centre. 

The ſixth and laſt Claſlis is of. thoſe Authorities, which (being 
rather of Fathers and Divines, than of the Sacred Scripture) ſay, 
That the Sun, after the day of Judgment ſhall ſtand immoveable 
1 the Eaſt, and the Moon in the Weſt. Which Station, if the 
Pythagorick Opinion hold true, ought rather. to be aſcribed to 
the Earth, than to the Sun; for if it be true, that the Farth doch 
now move about the Sun, it is neceffary that after the day of 
Judgment it ſhould ſtand immoveable. And truth is, if ir muſt 
iu>{iſt without motion in ons conſtant place, there is no reaſon 


why 
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why it ſhould rather ſtand in one ſite of that Place than in ano- 
ther, or why it ſhould rather turn one part of it than another to 
the Sun, if ſo be that every of its parts without diſtin&ion,which 
is deſtitute of the Suns light, cannot chooſe but be diſmal, and 
much worſe affe&ed than that part which is i[luminated. Hence 
allo would arile many other abſurdities beſides theſe. | 
Theſe are the Claſſes, &c. from which great aſſaults are made 
againſt the ſtructure of the Pythagorick Syſteme ; yer by that 
rune I ſhall have firſt laid down fix Maximes or Principles, as 
mpregnable Bulwarks erected againſt them, it will be caſe to, 
bacter them, and to defend the Hypotheſis of Pythagoras from 
being attaqued by them. Which before I propouund, I do pro- 
feſs (with that Humility and Modeſty which becometh a Chri-= 
ſtian, and a perlon in Religious Ocgers) that I do with reverence 
ſubmit what I am abour to ſpeak to the Judgment of Holy 
Church, Nor have I undertaken to write theſe things out of 
any inducements of Temeriry, or Ambition, but out of Charicy 
and a Detire to be auxiliary to my neighbour in his inquiſicion 
after Trath. And there 15 nothing in all this Controverſie 
maintained by me (that expect to be better inſtructed by thoſe 
who protels theſe Studies) which I ſhall not retra&,..it any per- 
{ons ſhall by ſolid Reaſons & reiterated Experiments, prove lome 
other Hypothelis to be more probable; but yer, until ſuch time as 
they ſhall decide the Point,I (hall labour all I can for its ſupport. 
My firſt and chieteſt Maxime is this z When any -thing 1s at- 
tributed in Holy Writ, to God, or to a Creature, thats not be- 
lceming to, or 1acommenturate with them, it muſt of aeceflity 
be received and expoundcd oae, or more of the four following 
wayes; Firlt, it may be ſaid to agree with them Metapherically, 
and Proportionally, or by Similitude. Secondly, According to 
our manner of Conſidering, A pprehending,ConceivinggVnderſtand- 
ing, Knowing, &c. Thirdly, according to the Opinion of the 
Vulgar , and the Common way of Speaking : to which Vulgar 
Speech the Holy Ghoſt doth very often with much ſtudy acco- 
modaze it (elf. Fourthly, Iz reſpe&+ of our ſelves, and for that 
be makes himſelf like unto us. Of cachoft theſe wayes there are 
theſe examples: God doth not walk, fince he is Infinite aud Im- 
moveable 3. He hath no Bodily Members, fince he is a Pure Act; 
and conſequently is void of all Paſſion of Minde; and yet in 
Sacred Scripture, Gen. 3, verſ.8. it is ſaid, He walked in the cool of 
the day : and Fob 22.werſ 14- it is ſaid, He walketh in the * Cir- 
cuit off Heaven : andin many other places coming, departing, 


making haſt is aſcribed to God; and likewile Bodily, pats, as 
Eycs, Ears, Lips, Face, Voice, Countenance, Hands, Feet, Bow- 
els, Garments, Arms; as alſo many Paſſions, ſuch as Anger, 
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Sorrow, Repentance, and the like. What ſhall we ſay there. 
tore ? Without doubt ſuch like Attributes agree with God (tg 
aſe the Schoolmens words Metaphorically, Proportionally, and by 
Similitude: And touching Paſſions, it may be ſaid, that God 
condeſcendeth to repreſent himielt afrer that manner : as for 
inſtance, The Lord is angry; 1.e. He rewvealeth himſelf as one tha 
is angry: He grieved; 1.e. He revealeth himſelf, as* one tha 
3s ſorrowful : It repented him that he had made man, i.e. He ſee. 
med as one that repented. Andindeed all theſe things are Coy. 
parative ad nos, and inreſpe&t of us. So God is laid to be in 
Heaven, to move in time, to ſhew himſelf, ro hide himſelf, tg 
obſerve and mark our fteps ; to ſeek us, to ſtand ar the door, 
to knock at the door ; not that he can be contained in a bodily 
place, nor that he 1s really moved, nor in time 3 nor that humane 
manners or cuſtomes can agree with him, ſave only according tg 
our manner of Apprehenſion : This Conceprion of ours orderly 
diſtinguiſheth thele Attributes in him one from another , when, 
notwithſtanding, they are one and the lame with him : This Ap- 
prehenſion of ours divideth allo his aGtions into ſeveral times, 
which, neverthelefſe, for the moſt part, are produced in one and 
the ſame inſtant : And this, to conclude, alwayes apprehendeth 
thoſe things with ſome detect , which, notwithſtanding are in 
Cod moſt perfc&. For this reaſcn doth the Sacred Scriprure 
expreſs it (elf according to the Vulgar Opinion, whilſt it aſcribes 
to the Earth Ends and Foundations, which yet it hath nor; to 
the Sea a Depth not to be fathomed ; to Death (which is a Pri- 
vation, and conſequently a Non-entity ) it appropriates Actions, 
Motion, Paſſions, and other {uch like Accidents, of all which ic is 
deprived, as alio Epithites and Adjun&s, which really cannot 
{uit wich it : Is zot the bitterneſſe of Death paſt ? 1 Sam.15.32. 
Let death cove uponthem, Plal 6. He bath prepared the Inſtru- 
ments of Death, Fial.7.14. Thou raiſeſt me from the gates 0 
Death, Plal.84. Inthe midſt of the ſhadow of Death, Pſal. 23, 
Love 3s ſtrong as Death, Cant.3.9. The Firſt-Born of Death, ſob 
18.13. Deſtruction and Death ſay,@&+c.)ob28,22.And who knows 
"IA not that the whole Hiſtory of the rich Glutton doth conſiſt of 
the. like phraſes of Vulgar Speech? So Eccleſiaſticus, Chap. 27. 
verſ.1z. The godly man abideth in wiſdome, as the Sun ; but « 
fool changeth as the Moon ;, and yet the Moon according to the 
real truth of the matter no wayes changeth, but abides the ſame 
for ever, as Aſtronomers demonſtrate z one half thereof remain- 
ing alwayes lucid, and the other alwayes opacous. Nor at any 
time doth this ſtate vary init, unlefſe zn reſpe& of us, and ac- 
cording to the opinion of the Vulgar. Hence it is cleer, that the 
holy Scripture ſpeaks according to the common form of (| Prep - 
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{cd amongſt the unlcarned, and according to the appearance of 
things, and not according to their true Exiſtence, la like man- 
ner Geneſ.1. in the deicription of the Creation of all things, 
the Light is ſaid co be made firſt of all, and yet it followcth in 
the Text, And the Evening and the Morning made jr? 1c day : 
and a little after the ſeveral Acts of the Creation are diſtinguiſhed 
and afligned to leyeral days, and concerning each of them ir is 
ſaid in the Text, And the Evening and the Morning made the 
ſecond day ; and then the third day, the fourth day, &c. Hence 
many doubts ariſe, all which I ſhall propound according to the 
common Syſteme, that it may appear even from the Hypotheſis 
of that Syſteme, that the {acred Scripture ſometimes, for the a- 
voyding of emergent difficulties, is ro be underſtood in a vulgar 
ſenſe and meaning, and in reſpec of us, and not according to 
the narure of things. Which diſtinion even Ariſtotle himſelf 
{cemeth to have hinted, when he taith, * Some things are more 
intelligible to us ; others by nature, or ſecundum ſe. 

Fult therefore ; If the light were made before heaven, then 
it rolled about without heaven to che. making of the diſtinchon 
of Day and Night. Now this is contrary to the very doctrine 
of thele men, who aftirm that no Caelcſtial Body can be moved 
unleſſe per accidens, and by the motion of Hyaven, and as a knot 
in a board at the motion of the board. Again, if it be ſaid, that 
the Light was created at the ſame time with Heaven, and began 
to he moved with Heaven, another doubt arileth, that likewiſe 
oppoleth the foreſaid common Hypotheſes : For it being ſaid, 
that Day and Night, Morning and Evening were made, that ſame 
15 either in reſpe& of the Uaiverſe, oc onely in reſpe& of the 
Earth and us. If (o be that the Sun turning round (according to 
the Hypotheſis of the Comnoa Syſteme) doth not caule the 
Night and Day, but only to opacous Bodies which are deſtitute 
of all orher light, but that of the Sun, whilſt in their half part 
(which is their Hemiſphere ) and no more, (for that the Suns 
light pafſech over but one halt of an opacous Body , unleſs a ve= 
ry (mall matcer more 1n thole of lefſ-r bulk) they are illumina- 
ted by the Suns aſpeR; the other half remaining dark and tene- 
broſe, by reaſon of a ſhadow proceeding from its own Body. 
Therefore the diſtin&tion of dayes by the light of heaven, ac- 
cording to the delcription of them in the ſacred Scriptures, muſt 
not be underſtood abſolutely, and ſecundum ſe, and Nature ber 
ſelf ; but in reſpe& of rhe Earth, and of us ts inhabitants, and 
conſequently ſecundirnt nos. Tis not therefore new , nor unu- 
ſual in ſacred Scripture to ſpeak of things ſecundum nos, and 0n< 
ly in reſpe&t of 1s, and ſecundum apparentiam; but not ſecundum 
ſe, and rei waturam, Or Abſolutely and Simply. Sorgnogs:r 0 
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And if any one would underſtand theſe Days of ſacred Scii. 
pture, not only ſ ecundum nos, but alſo ſecundum naturam, 1; 
circulations of Cceleſtial Light returning to the ſelf ſame poin; 
from whence it did at firſt proceed ; ſo as that there needs ng 
reſpe& to be had to Night or to * Darkneſle, for which ſole rex 
ſon we are fain to imbrace the Interpretation of ſacred Scripture 
ſecundum nos , In oppoſition to this we may thus argue : If the 
ſacred Scripture be underſtood to ſpeak abſolntely, of iterated 
and ſucceſſive circulations of light, and not reſpects noſtri , ag if 
theſe words Evening and Morning had never been inſerted, which 
in their natural acceptation denote the Suns habitude to us and to 
the Earth : For that the Mornzng is that time when the Sun be. 
gins to wax light, and to riſe above the Horizon in the Eaſt, 
and become viſible in our Hemiſphere, and Evening is the time 
in which the Sun declines in the Weſt, and approacheth with it; 
light neerer to the other oppoſite Horizon and Hemiſphere, 
Which is contiguous to this of ours. Butthe word Day is a Co - 
relative to the word Night. From hence therefore it evidently 
appeareth, that theſe three words Ewvening, Morning, and Day, 
cannot be underſtood of a Circulation of Light ſecundum ſe, 
and abſolute, but only ſecundum nos, and reſpe&u noſtri ; andin 
that ſenſe indeed the Morning and Evening do make the Night 
and Day, 

In like manner, Ger.1.16.1t is ſaid, God made two great Lights; 
the greater Light to rule the Day, and the leſſer Light to rule the 
Night, and the Stars. Where both in the Propoſition andin the 
ſpecification of it, things are ſpoken which are very diſagreeing 
with Caleftial Bodies. Therefore thoſe words are in that place 
to be interpreted according to the foreſaid Rules ; namely, ac- 
cording to the third and fourth ; ſo that they may be ſaid to be 
underſtood according to the ſenſe of the vulgar, and the common 
way of ſpeaking, which is all one, as if we ſhould fay, ſecundum 
apparentiam, and ſecundum nos, wel reſpeu noſtri. For firſt, it 
1s {aid in the Propoſition, And Ged made two great Lights; 
meaning by them the Sun and Moon, whereas according to the 
truth of the matter theſe are not the Greater Lights ; For al- 
though the Sun may be reckoned amongſt the Greater, the Moon 
may not be ſo, unleſs in reſpe&# of us. Becauſe amongſt 
thoſe that are abſolutely the Greater, and a little lefler than the 
Sun (nay in a manner equal to it ) and far bigger than the Moon, 
we may with great reaſon enumerate Saturn, or ſome of the 
Fixed Stars of the firſt Magnitude, ſuch as Canopxs, (otherwilc 
called Arcanar) in the end of a River ; or the Little Dog 
the mouth of the Great Dog ; or the Foot of Orion, called ki- 


gel ; or his Right ſhoulder, or any other of that Magnitude 
| There- 
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Therefore the two great Lights are to be underſtood in reſpect of 
us, and according to vulgar eſtimation, and not according to the 
true and reall exiſtence of ſuch Bodies. Secondly, in the ſpeci- 
fication of the Propoſirton it is laid, The greater Light to rule the 
Day ; hereby denoting the Sun 3 in which the verbal ſenſe of 
Scripture agreeth with the Truth of the Thing ; For that the Sun 
is the Greateſt of all Luminaries, and Globes. But that which 
followeth immediately after, And the leſſer Light to rule the 
Night, meaning the Moon, cannot be taken in the true and real 
ſenſe of the words : For the Moon is not the lefler Light, but 
Mercury ; which is not only much leffer than the Moon, but alſo 
than any other Star. And if, again, it be ſaid, That the Holy 
Text doth not ſpeak of the Stars, but onely of the Luminaries, 
for that preſently after they are mentioned apart, And the Stars; 
and that what we ſay is true touching the compariſon of the Stars 
amongſt themſelves, but not in reſpeG& of the Luminaries, name- 
ly, the Sun and Moon : This reply doth diſcover a man to be 
utterly ignorant in theſe Studies, and fuch who having not the 
leaſt ſmattering in them, doth conceive an abſurd and erroneous 
Opinion of the Caleſtial Bodies. For the Moon and Sun, con- 
ſidered in themſelves, and as they appear to us, if they ſhould 
be afar grearer diſtance from us, than indeed they are, would be 
no other, nor would appear to us otherwiſe than Stars , as the 
reſt do in the Firmament. But Great Luminaries they neither 
are, nor ſeem to be, fave only in reſpe& of #s : And ſo, on 
the orher ſide, the Stars, as to themlelves, are no other than ſo 
many Suns and ſo many Moons 3 yet are fo far remote from us, 
that by reaſon of their diſtance they appear thus ſmall, and dim 
of light, as we behold them. For the greater and leſſer diſtance 
of heavenly Bodies ( ceteris paribus ) doth augment and diminiſh 
their appearance both as to Magnitude and Light. And there- 
fore the words which follow in that place of Geneſtsy, And the 


Stars (as diſtinguiſhing the Stars from the Sun and Moon) are” 


to be taken 1n no other acceptation than that which we have ſpo- 
ken of, namely, aecording to the ſenſe of the Vulgar, and the 
common manner of ſpeech. For indeed, according to the truth 
of the matter, all Celeſtial Bodies, being ſhining Globes, are of 
a vaſt bignel(s, to which if we ſhould be fo neer as we are to the 
Moon, they would ſeem ro us of as great, yea a greater magni- 
tude than the Moon : As likewiſe on the contrary, if we were as 
far diſtant from the Sun and Moon, as we are from them, both 
Moon and Sun would ſhew bur as ſtars to us. And yet the 
ſplendor of the Sun would donbtleſs be greater intenſfeve than 
that of any other ſtar. For, although it ſhould be granted that 
ſome ftars (as thoſe of the Fixed thar twinkle) do ſhine of _ 

ELVES 


435 


The S an, Moon, 
and Stars are one 


E the ſame thing: 


— _— —- - nn * - FR - Py 
5 "4 7 ob... SC , ys * 0 7 
= Titans 5 24> IR. £ ew ke. ACS. CEOS 
. | T2» m__— + . me = - I - 
= 77 . *Y - . ——_ a 
FE ITE —_— > _— - k 
"IX be ” pn 


—_ 


© _—_— 
— _— So 


- 
_ F 
ITS. - 
SY 


EIS ton 
= ==. 


— 
_ 


496 


The Earth ts 4* 
mother eMocn Or 
STAT» 


Why the Saxze 
ſeemeth to wa to 
moves & Lot the 
F arth. 


The » Antbority of SG RipTURE, 


ſelves, aud by their own nature, as the Sun, that derives not jt, 
light from others (which yet remains undecided and doubrſu}) 
and borrow not their light from the Sun; Nevertheleſs ſince the 
brightneſs of none of the ſtars may be compared with the Sun, 
{plendour, which was created by God firſt, and before all oth; 
Luminaries , in the. higheſt kind of Light, it would therefore 
notwithſtanding follow, that none of thoſe ſtars, although pla- 
ced in the {ame proximity to us with the Sun, and therefore ap- 
pearing to us of the ſame Magnitude as the Sun, can beſtow up- 
on us {o much Light as we receive from the Sun: As on the 
contrary, the Sun, at the ſame remoteneſle from us as they are, 
would indeed, as to its Magnitude, appcar to us as one of thoſe 
ſtars, but of a ſplendour much more ztenſe than that of their,, 
So that, now, the Eaith is nothing elſe but another Moon or ſtar, 
and {o would it appear to us, if we ſhould behold it from a con- 
venient diſtance on high. And in it might be obſerved (in that 
varicty of Light and Darknels which the Sun produceth in it by 
making Day and Night) the ſame difference of Aſpe&ts that arc 
{cen in the Moon, and 1uch as are obſerved in tricorporate Ve- 
nus ; in like manner allo 'tis very probable that the fame might 
be diſcerned in other Planets, which ſhine by no light of their 
own, but by one borrowed from the Sun. Whar ever there- 
fore may touching theſe matters be delivered in the {acred Leayes 
or the common ipeech of men, diſſenting from the real cruth, it 
ought (as we have ſaid before) abſolutely to be received atid un- 
derſtood ſecund wm wulgi ſententiam, @» communem loquendi 
concipiend: ſtylum. 

And lo, to return to our purpoſe, it, all this confidered, the 
Pytbagorian opinion be true, it will be eafie, according to the 
lame, Rule, to. reconcile the authority of ſacred Scriptures with 
It, howeyer they ſeem to oppole it, and in particular thole of ihe 
facſt and ſecond Claſlis, ſczlicet by my firſt Maxime : For that in 
thoſe places the holy Records ſpeak according to our wanner of 
underſtanding, and according to that which appeareth in reſpe& 
ot us; For thus it is with thoſe Bodies, in compariſon of us,aud 
as they are deſcribed by the vulgar and commune way of humane 
Diſcourſe ; So that the Earth appears as if it were ſtanding ſtil 
and immowveable, and the Sun, as if 1t were circumambient about 
ber. And (o the Holy Scripture is uſed in the Commune and 
Vulgar way of ſpeaking ; becauſe in reſpe& of our ſight , the 
Earth ſeems rather ro ſtand fixed in the Centre, and the Sun to 
circumvolve abour it, than otherwiſe : as it happens to thole that 
are purting off from the Banks of a River to whom. the ſhore 
leem» to move backwards, and go from them : but they do not 
perccive(which yet is the truth)that they themſelves go ans 
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Which fallacy of our ſight is noted, and the Reaſon thereof aſ- 
ſigned by the Opticks 3 upon wich, as being ſtrange to, and be- 
ſides my purpole, I will not tay) and on this account is Areas 
brought in by Virgil, laying 3 


Provehimur portn, terreque urbeſque recedunt. 


But it will not be amils to conſider why the ſacred Scripture 
doth (o ſtudiouſly comply with the opinions of the Vulgar, and 
why ic doth not rather accarately inſtruct men in ihe truth of the 
matcers, aad the ſecrets of Nature. The Reaſon is, firſt, the be- 
nigaity of Divine Wildome, whereby it {weetly accomodates it 
ſelf to all things, 1n proportion to their Capacity and Nature. 
Wheance in Natural Sciences, it uleth natural and neceſſary cau- 
ſes, but in Liberal Arts it worketh liberally, upon Generous 
Pcrſons after a ſublime and lofry manner; upon the Common 
People, familiarly and humbly ; upon the Skilful, learnedly ; 
upon the Simple, vulgarly 3 and fo on every one, according ro 
his condition and quality. Secondly, becauſe it is not its In- 
tention to fill our mindes 1n this life with vain and various curi- 
olities, which might occaſion our doubt and ſuſpenſe. For the 
truth is, (4) le that increaſeth knowledge, increaſeth ſorrow. 
Moreover it did not only permit, but even decree, thatth e 
World thould be very much buſted in Controverſies and Difpu- 
tarions, and that it ſhould be imployed abour the uncertainty of 
things 3 according to that laying of Eccleſtaſtes (b) He bath 
ſet the World in their heart , fo that no man can find out the work 
that God maketh from the beginning unts the end. And touchin 
thole doubts, God will not permit that rhey ſhall be dilcovered 
to us before the end of the World: (c) At which time be will 
bring 10 light the hidden things of darkneſſe : But Gods onely 
kcope in the lacred Scripture 1s to teach men thole things which 
conduce to the attainment of Eternal Lite z which having ob- 
tained, (4) We ſball ſee bim face to face : (e) and ſhall be 
like bim, for we ſhall ſee him as be. is. Then ſhall he clearly 2 
Priori make known unto us all choſe Curioſities, and Dogmati- 
cal Queſtions, which 1n this lite, (f) #n# which we ſee through a 
Glaſſe darkly, could be known by us but imperfeRly and 4 poſte- 
riori, and that not without much pains and ftudy. For this 
cauſe the Wiſdome of God, revealed to us in the {acred Leaves, 
15 not ſtiled Wiſdome ablolutely, but (g) Saving Wiſdome; 
Its onely end being to lead us to ſalvation. AndS. Paul preach- 
ing to the Corinthians, ſaith 3 (þ) I determined to know nothing 
among you, ſave Jeſus Chriſt, and him crucified : whereas not- 
withilanding he was chorowly inſtructed, and profoundly learned 
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in all hamane Sciences ; but making no account of theſe thing; 
he profcfieth that it was his delire to teach them no more burthe 
way to Heaven. Hence is that which God ipeaketh to us h 
Iſaiab, (1) Ego Dominus Dens, docens te utilia | 1 am the Lox 
thy God which teacheth thee profitable things: | W here the Olof. 
ſary addeth, non ſubtiiia [ not ſubri]ties. ]For God neither taught 
us, Whether the Materia Prima of Heaven, and the Element, 
be the ſame 3 nor Whether Contrnual be compoled of Indivil. 
bles, or whether it be diviſible in znfinitum; nor, whether the 
Elements arc formally mzxt; nor how many the Caleſtial 
Spheres, and their Orbs are z Whether there be Epicycles or 
Eccentricks ; nor the Vertues of Plants and Stones ; nor the Na. 
ture of Animals ; nor the Motion and Influence of the Planets; 
nor the Order of the Univerſe; nor the Wonders of Mineral, 
and univerſal Nature : but only | «tilia - | things profitable, tg 
wit, his Holy Law ordained tothe end, that we being pur into 
poſictlion of Blefſednels, might at length be made capabie of all 
pertea knowledge, and the viſion of the whole Order and ad. 
mirable Harmony, as alſo the Sympathy and Antipathy of the 
Univerſe and its parts, in his Word , whercia all tholc 
things ſhall inoſt clearly and diſtinaly, then, appear to us, which 
mean while, in this life, he hath remitted (as tar as its abiiiy 
reacheth) to humane learch and enquiry : But it was not his 
purpole to determine any thing, dire&ly or indireGly, touchin 
the truth of them. Becaule as the knowledge thercof would lit- 
tle or nothing profit Us, but might in ſome caſes prove prejudi- 
cial ; ſo the ignorance thereof can doubtle(s be no detriment, 
but may in fome cales be very beneficial tous. And therefore 
by his moſt admirable Wildome it comes to-paſs, that though all 
things 1n this World are dubious, uncertain, Wavering, and per- 
plexed ; yet his Holy Faith alone is moſt certain ; and although 
the opinions about Philu{ophical and NoGrinal points be divers, 
there is in the Church bur one Truth of Faith and Salvation. 
W hich Faith, as necelsary to Salvation, is ſo ordered by Divine 
Providence, that it might not only be indubitable, but allo un- 
ſhaken, ſure, immutable, and manifeſt to all men : the infallible 
Rule of which he hath appointed the Holy Church, that is waſh- 
ed with his precious Blood, and governed by his Holy Spirit , to 
whom belongs our SanGitfication, as being his work. T his chere- 
fore is the Reaſon why God would have Speculative Queſtions, 
which nothing conduce to our Salyation and Edification,avd why 
the Holy Ghoſt hath very ofren condeſcended to Vulgar Opint- 
ons and Capacinies, and hath diſcovered nothing that 1s ſingular 
or hidden to us, beſides thole things that pertain ro Salvation- 


So that conſequent]y it is clear by whar hath been {aid, how _ 
why 
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why nothing of certainty can be evinced from the forcſaid Au- 
thorities to the determining of Controverſies of this Nature ; as 
alſo with what Reaſon from this firſt Axiome the ObjeQions of 
the firſt and ſecond Claſle are ecalily anſwered, as alſo any other 
Authority of ſacred Scripture produced againſt the Pythagorian 
and Copernican Sylteme to long as by other proofs it is true. 

And the Authorities of the ſecond Clafle in particular by 
this fame Maxime, Of the ordinary manner of apprehending 
things as they appear to us, and after the common way of ſpeak- 
ing, may be thus reconciled and expounded; namely, Oftentimes 
an Agent is commonly,and not improperly {aid to move, (though 
it have no motion) not becauſe it doth indeed move, but by ex- 
trinſick denomination, becaule receiving its influence and aGtion at 
the motion of the Subject ; the Form and Quality infuſed to 
the SubzeG by the ſaid Agent doth likewiſe move. As for ex- 
ample, a Fire burning in a Chimney is an immoveable Agent, 
before which a man oppreſt with cold fits to warm himſelf who 
being warmed on one fide, turns the other to the Fire, that he 
may be warmed on that fide alfo, and ſo in like manner he holds 
every part to the Fire ſucceſſively, till his whole body be warm- 
ed. Tisclear, that although the Fire do not move, yet at the 
Motion of the Subject, to wit the Man, who receiveth the heat- 
and ation of the Fire, the Form and Quality of its Heat doth 
move ſingulatim, + per partes, round about the mans body, and 
alwayes {eeketh out a new place : and fo, though the Fire do 
not move, yet by reaſon of its effec, its ſaid to go round all 
the parts of the Mans body, and to warm it, not indeed by a 
true and real motion of the Fire it (elf, ſince it is ſuppoſed (and 
that not untruly) not to move, but by the motion to which the 
Body is excited, out of a defice of receiving the heat of the Fire 
in each of its parts. The ſame may be applicd to the Illumina- 
tion impreſſed ſucceſſively on the parts of any Globe , which 
moves Ocrbicularly at the aſpe& of a ſhining immoveable 
Light. And inthe ſame manner may the Sun belaid to riſe and 
ſet, and to move above the Earth, although in reality he doth 
not move, nor ſuffer any mutation 3 that is to ſay, Inalmuch as 
bis Light (which effe& is the Form and Quality proceeding from 
him, as the Agent, to the Earth as the Subje&) doch lenſibly 
glide forwards, by reaſon of the Orbicular motion of the Earth; 
and dothalwayes betake it ſelf to ſome new place of her ſurface; 
upon which ground he is truly ſaid (ſecundum vulgarem ſermo- 
em) to move above, and revolve about the Earth : Not that the 
' © Sun doth move, (for by this Opinion we afficm the Earth to 
move, that it may receive the Sun one while in one, another 
cr} while in another part of it) but that at the motign of the Earth 
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ftill. and the Miracle of the Suns ceſſation of Motion Wrought 
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her ſelf a contraty way, the Quality diffuſed into her, ard im- 
prefſed upon her by the Sun, namely the Light of the Day is 
moved, whichriſeth in one part of her, and ſets in another con. 
trary to that,according to the nature and condition of her motion; 
And for this reaſon the Sun it ſelf by conſequence is ſaid to riſe 
and ſer, (which notwithſtanding ex Hypotheſs ſtands immoyez. 
ble) and that no otherwile then per donominationem extrinſ, ecam, 
as hath been {aid. 

Afrer this manner the command of Joſhuah , Sun ſtand thay 


by him, may be ſo underſtood, as tha! not the Solar Body pro. 
p<: iy. but the Suns {plendour upon the Earth ſtood ſtill ; fo that 
nor the Sus it (cif, (being of it ſelf belore chat time immoyez- 
ble) but ihe Earth chat receiveth its ſplendour, ſtayed her Mo- 
tion 3 winch, a the iaccflantly purſuing her ordinary Motion to- 
wards the Eaſt, * called up the Light of the Sun in the Weſt, {9 
ſtanding Riil, rhe Suns l;ght impreſt upon it likewiſe ſtood till, 
After the ſame &.anuc; proportionally is that Text of Iſaiahex- 
plained, rouchiug the Suns going ten degrees backward uponthe 
Dial of .//-u%. So (which may lerve tor another Example) the 
Hand being nioyed about the flame of a burning Candle that 
Rands ſtil}, ibe Light moveth on the Hand, that 1s to fay, the 
ſaid Hand 1: 1iluſtratred now in one part, anon in another, when 
as the Candle it ſelf all the while removes not out of its place: 
whereupon per denonrimationem extrinſecam, the {aid Light may 
be affirmed ro riſe and ſet upon the Hand, namely, by the ſole 
motion of the {aid Hand, the Candle it ſelf never moving all the 
winic. And er'this ſuffice for the explanation of my firſt Prin- 
ciple'or Maxime, which by reaſon of its difficulty and extraordi- 
nary Weight required ſorhe prolixity in the handling of it. 

My iccond Maxime is this ; Things both Spiritual and Cor- 
porcal; Durable and Corrupiible , Moveable and Immoveable, 
have tcceived trom Cod. a perpetual, unchangeable, and inviola- 
ble Law. conſtiruting the Efſence and Nature of every one of 
them : according to which Law all of them in their own Na- 
ture periiſting in a certain Order and Conſtancy, and obſerving 
the fame perpetual Courle, may deſervedly be ſtiled moſt Stable 
and Deiterminate. Thus Fortune (than which there is nothing 
in the World more inconſtant or fickle) is ſaid to be conſtant 
and unalterable in her continual volubility, vicifſitude , and in- 
conſtancy, which was the occaſion of that Verſe, 


Et ſemper conſtans in levitate ſua eft. 


And thus the motion of Heaven (which by the conſtan Lo | 
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of Nacure ought to be perpetual) may be ſaid to be immurable 
and immoveable, and the Heavens themſelves to be immovea- 
bly moved, and Terrene things to be immutably changed, be- 
cauſe thole never ceaſe moving, nor thele changing. By this Prin- 
ciple or Maxime all difficulties belonging to the firſt Claſlis are 
cleared, by which the Earth is ſaid to be ſtable and unmoveable, 
that is, by underſtanding this one thing, That the Earth, as to its | 
own Nature, though it include in it ſelf a Jocal Motion, and that q 
chreetold, according to the opinion of Copernicus ( ſcilicet Diurs 


; X , ' Several Motions 
nal, with which it revolveth about its own Centre; Annnal, of the Earth ac- l 
by which it moveth through the twelve Signes of the Zodiack, om fo Coper- IS 
and the motion of Inclination, by which its Axis is alwayes op- ; 4 
poſed to the ſame part of the World) as allo other Species of iP 
Mutation, ſuch as Generation and Corruption, Accretion and | Lf 
Diminution, and Alteration of divers kinds ; yet in all theſe ſhe i 


is table & conſtant, never deviating from that Order which God 
hath appointed her, but moveth continually, conſtantly and im- 
matably, according to the ſix before named Species of Motion. A 
My third Maxime ſhall be this; When a thing is moved ac- 
cording to ſome part of it, and not according to its whole, it © | 
cannot be ſaid to be ſemply & abſolutely moved, but only per acci- | 
dens, for that ſtability raken ſimply & abſolutly do rather accord 4 
with the ſame. As for example, if a Barrel or other meaſure of of 
Water be taken out of the Sea, and transferred to another place, 
the Sea may not therefore abſolutely & ſrmply be ſaid to be remo- 


ved from place to places, but only per accidens, and ſecundum i 
quid, that 15, according to a part of it, but rather (to {peak ſim- * 
ply) we ſhould (ay that the Sea cannot be carried or moved out of Mt ; 
its proper place, , though as to its parts it be moved, and transfer- b- 7 
red to & again. This Maxime is manifeſt of it ſelt,and by it may Ts 
the Authorities be explained which ſeem to make for the immo- «ot 


bility of the Earth in this manner 3 namely, The Earth per ſe &-+ 
MW 2bſolute confidercd as to its Whole , is not mutable, ſeeing it is 


" neither generated nor corrupted neither increaſed nor diminiſhed; 

| WY neither is ir altered ſecundum totum, but only ſecundum partes. The Earth $e- Ul 
" BE Nowic plainly appears, that this is the genuine and true Senſe of — | ” F , 
b W hat is aſcribed to it out of Eccleſtaſtes,cap.1.9.4. One Generation Oh 2 ya ; "BA fl 
© Wl Peoſſeth away, and another Generation comethb,but the Earth abideth vable. | 408 
> WW for ever: as if he ſhould ſay; although the Earth, according to its bhi 
parts, doth generate and corrupt,and 1s liable to the viciſlitudes of bl 


Generation and corruption, yet in reference to its Whole it never | © FW 
penerateth nor Corrupteth, but abideth immutable for ever : | 
Like as a Ship, which though it be mended one while in the Sail- Al; | 
yard, another while in the Stern, - and afterwards in other parts fl 
it yet remains the ſame Ship as it was at firſt, But tis to be ad- 
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vertized, that that Scripture doth not ſpeak of a Local Motion, 
but of Mutations of another nature; as in the very ſubſtance 
quantity or quality of the Earth it ſelf. But if it be ſaid, that 
itis to be underſtood of a Local Motion, then it may be ex. 
plained by the inſuing Maxime, that 1s to lay, a relpeG being hag 
to the natural Place aſſigned it in the Univerſe, as ſhall be ſhewed 
by and by. 

The fourth Axiome 15 this 3 That every Corporeal thing, mo- 
veable or immoveable from its very firſt Creation, is alotted jt; 
proper and natural place ;. and being drawn or removed from 
thence, its motion 1s violent, and it hath a natural tendency t9 
move back thither again : alſo that nothing can be moved from 
its natural place, ſecundum Totum ; For moſt great and dreadfu] 
miſchiefs would follow from that perturbation of things in the 
Univerſe. Therefore neither the whole Earth , nor the whole 
Water, nor the whole Air can ſecundum totum be driuen or for- 
ced out of their proper place, fite, or Syſteme in the Univerſe, 
in reſpe& of the order and diſpoſition of other mundane Bodies, 
And thus there is no Star (though Erratick ) Orb or Sphere that 
can deſert its natural place, although it may otherwiſe have ſome 
kind of motion. Therefore all things, how moveable ſoever, 
are notwithſtanding ſaid to be ſtable and immoveable in thei 
proper place, according to the foreſaid ſenſe, i.e. ſecundum to- 
tum; For nothing hinders, but that ſecundum partes they may 
lome waymove; which motion ſhall not be natural, but violent, 
Thercftore the. Earth, although it ſhould be moveable, yet it 
might be ſaid to be immovcable, according to the precedent 
Maxime, for. that its nexther moved in a right Motion nor out of 
the.Courle aſligned it in its Creation for the ſtanding Rule of its 
motion ; but, keep within, its own ſite, being placed in that 
which ts.called the-Grand Orb, above Yenxs, and beneath Mars, 
and. being in, the maddle betwixt theſe (which according to the 
common opinion, is the Suns place) it equally and continually 
moyeth about the Sun, and the two other intermediate Planets, 
namely Venxs and Mercury, and hath the Moon (which is another 
Earth, but Xtherial, as Macrobizs after ſome of the ancient Phi- 
lolophers, will have it) about it ſelf. From whence, inaſmuch as 
ſhe perſiſteth uniformly in her Courſe, and never at any time 
departeth from it, ſhe may be ſaid to be ſtable and immoveable: 
and in the ſame ſenſe Heaven likewiſe , with all the Elements, 
may be ſaid tg be immoveable. 

The fifth Maxime followeth, being little different from the 
former. Amongſt the things created by God, ſome are of ſuch a 
nature., that their parts may be ab inwicem, or by turns, le- 
parated from themſelves, and diſ-joyned from their Whole; 


others 


In Pypitosorpnuicar ConTtrROYERSIES. 


others may not, at leaſt, taken collet;vely : now thoſe are pe- 
riſhable, but theſe perpetual. The Earth therefore fince it 
is reckoned amongſt thoſe things that are permanent, as hath 
becn ſaid already, hath its parts, not diſſipable, nor ab invicem, 
ſeparable from irs Centre (whereby its true and proper place is 
aligned it) and irom its whole, taken colleGively : becauſe ac- 
cording to its whole it is always preſerved, compact, united, and 
cohzrent in it ſelf, nor can its parts be ſeperated from the Cen« 
tre, or from one another, unlels it may ſo fall out per accidens, 
and violently in ſome of its parts; which afterwards, the obſtacle 
being removed, return to their Natural Station ſpontaneouſly, 
and without any impulſe. In this Senſe therefore the Earth is 
ſaid to be Immovecable, and Immutable : yea even the Sea, Aire, 
Heaven, and any other thing ( although otherwiſe moveable ) (o 
long as its parts are not difſipable and ſeperable, may be ſaid to 
be Immoveable, ar leaſt taken; colletively. This Principle 
or Maxim differeth from the precedent only in that this referrs 
to the parts in order to Place, and this, in order to the W hole. 
From this Speculation another Secret is diſcovered. For hence 
it is manifeſt wherein the proper and genuing formality of the 
Gravity aad Levity of Bodyes conſiſteth ; a point which is not ſo 
clearly held forth, nor ſo undeniably.explained by the Peripate- 
tick Phyloſophy. Gravity therefore is nothing elle according to 
the Principles of this new Opinion, than a certain power and ap- 
petite of the Parts to rejzoyn with their Whole, and there to reſt 
as 1n their proper place, Which Faculty, or Diſpoſition is by 
Divine Providence beſtowed not only on the Earth, and Ter- 
rene Bodies, but, as is believed, on Ccoleſtial Bodies alſo, name- 
ly the Sun, Moon, and Starrs ;. all whoſe parts are by this Impul- 
ſion connected, and conſerved together, cleaving cloſely to each 
other, and on all (ides prefſing towards their Centre,; until they 
come to reſt there, From which Concourſe and Compreſſion a 
Sphzrical and Orbicular Figure of the Czleſtial Orbes is produ- 
ced , wherein by this occult Quality naturally incident to 
cach of them they of themſelves ſubſiſt, and are alwayes: prelſer- 
ved. But Levity is the Extruſion: and Excluſion of a more te- 
nuoſe and thin Body from the Commerce of one more Solid and 
denſe, that is Heterogeneal to it, by vertue of Heat. Where- 
upon, as the Motion of Grave Bodies is Coxppreſſeve, ſo the Mo- 
tion of Light Bodies is Exteuſeve : For its the propperty of Heat 
to dilate and rarify thoſe things to which ir doth apply, conjoine 
and communicate it ſelf. And for this realon we find Levity 
and. Gravity not. only in reſpe& of this our Texeſtrijal Glabe, and 
the Bodies adjacent to it, but: alſo in reſpe& of theſe Bodies 
which are ſaid to be in the Heavens, in which thoſe parts which 
by 
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by rcaſon of their proclivity make towards their Centre. are 
Grave, and thoſe that incline to the Circumference Light. Ard 
{oin the Sun, Moon, and Starrs, there are parts as well Grave a 
Light. And conſequently Heaven it ſelf that ſo Noble Body, 
and of a fifth Eſſence, ſhall not be conſtituted of a Matter diffe. 
rent from that of the Elements, being free from all Mutation jn 
it's Subſtance, Quantity, and Quality : Nor ſo admirable and 
excellent as Ariſtotle would make us to believe ; nor yet a ſolid 
Body, and impermeable ; and much leſſe ( as the generality of 
men verily believe) of an impenetrable and moſt obdurate Den- 
fity : but init (as this Opinion will have it) Comets may be ge. 
nerated ; and the Sunit felt, as tis probable, exhaling or atrra- 
ing ſundry vapours to the ſurface of its Body, may perhaps pro. 
duce thoſe Spots which were obſerved to be fo various, and irre- 
gular in its Diſcus : of which Galilexs in a perticular * Treatiſe 
hath moſt excellently and moſt accurately ſpoken ; inſomuch, 
that though it were not beſides my preſent purpoſe, yet it is con- 
venient that Iforbear to ſpeak any thing touching thoſe matters, 
leaſt I ſhould ſeem to do that which he hath done before me : But 
now if there be found in the Sacred Scriptures any Authority 
contrary to thele things , it may be ſalved by the foreſaid Argu- 
ments Analogically applyed. And furthermore it may be faid, 
that that Solidity is'to be ſo underſtood, as that 1t admits of no 
vacuum; cleft, or penetration from whence the leaſt vacuity might 
proceed. For the truth is, as that cannot be admitted in bodily 
Creatures, ſo itis likewiſe repugnant to Heaven it ſelf, being 
indeed. a Body of its own Nature the moſt Rare of all 0- 
rchers, and tenuoſe beyond all Humane Conception, and happly 


hath. the ſame proportion to the Aire, as the Aire to the 
Water. + + < | 
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le 1s clear alſo from-theſe Principles how falſe theſe words of 
Ariſtotle are, that': Of one ſimple Body, there is one ſimple Motion; 
andthis is of two kindes, Right and Circular : the Right is two- 
Fold, from the medium, and to the medium ; the firſt of Light Bo- 
dyes, as the Aire and Fire : the ſecond of Grave Bodyes , as the 
Water and Earth: the Circular, which is about the medium , be- 
longeth to Heaven, which is neither Grave nor Light : For all this 
Philolophy is now forſaken, and of it ſelf grown into diſ-eſteem; 
for though-it be received for an unqueſtionable truth in this new 
Opinion, that to a ſimple body appertains one only {imple Moti- 
on,yet it granteth no Motion but what is Circular,by which alone 
aſimple body is conſerved in jts naturall Place, and ſubſiſts in its 
Unity, and is properly {aid to move 77 loco | in a place: ] whereby 
it comes to pals that a Body for this reaſon doth continue to move 
in it ſelf, | or about its own axis;)] and although it have a Motion, 


yet 
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yet it abideth ſtill in the ſame place, as if ic were perpetually im- 
moveable. Bur right Motion, which is properly ad locum, [to 2 
place] can be aſcribed only to thoſe things which are out of their 
naturall place, being far from union with one another, and from 
unity with their whole , yea that are ſeperated and divided from 
it : Which being that ic 1s contrary to the Nature and forme of 
the Univerle, it neceſſarily followeth, that right Motion doth in 
ſhort ſute with thoſe things which are deſtitute of thar perfeQion, 
that according to their proper Nature belongeth to them , and 
which by this ſame right Motion they labour to obtaine , untill 
they are redintigrated with their Whole, and with one another, 
and reſtored to their Naturall place; in which at the length , 
having obtained their perte&ion,they ſertle and remaine immove- 
able. Therefore in right Motions there can be no Uniformity , 
nor ſimplicity 3 for that they vary by reaſon of the uncertaine 
Levity or Gravity of their reſpe&ive Bodyes : for which cauſe 
they do not perſevere in the ſame Velocity or Tardity to the end 
which they had in the beginning. Hence we ſec that thoſe things 
whoſe weight maketh them tend downwards , do deſcend at firſt 
with a flow Motion ; but afterwards, as they approach neerer 
and neerer to the Centre,they precipitate more and more ſwiftly. 
And on the otherfide, thoſe things which by reaſon of their light- 
neſs are carryed upwards (as this our Terreſtriall fire, which is no- 
thing elſe but a ſmoak that burneth,and is inkindled into a flame 
are no ſooner aſcended on high, but, in almoſt the {elf-ſame mo- 
ment , they fly and vaniſh out of fight ; by reaſon of the rare- 
faction and extenſion, thar they as ſoon as they acquire) are freed 
from thoſe bonds which violently and againſt their own Nature 
kept them under, and deteined them here below. For which 
reaſon, it is very apparent, that no Right Motion can be called 
Simple, not only in regard that ( as hath been ſaid ) it is nor 
* even and uniforme, but alſo becauſe it is mixt with the Circu- 
lar, which lucketh in the Right by an occult conſent, ſcilicet by 
reaſon of the Natural affe&ion of the Parts to conforme unto 
their Whole. For when the Whole moyeth Circularly, it is re- 
quilite likewiſe that the Parts, to the end that they may be uni- 
ted to their Whole, (Chowbeit per accidens they are ſometimes 
moved with a Right Motion) do move ( though not ſo appa- 
rently ) with a Circular Motion, as doth rheir Whole. And thus 
at length we have evinced that Circular Morion only is Simple, 
Unitorm and * Xquable,and of the ſame tenor | or rate | tor that 
it is never deſtitute of its interne Cauſe : whereas on the contra- 
ry, Right Motion, (which pzrtains to things both Heavy and 
Light ) hath a Cauſe that is imperfe& and deficient, yea that ari- 


ſ:th from Defe& it ſelf, and that tendeth to, and ſeckerh afrer 
no 
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(ircular Mo» 
tion belongeth to 
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its parts, 


Circular and 
Right Motion co» 
mcedent, and may 
conſiſt together in 
the ſame Body, 


The Earth in 
what ſenſe it may 
abſolutely be ſaid 
to be in the loweſt 
part of the World, 


The Ambority of Scripture 


nothing elſe but the end and termination of it (elf : in regard 


that Grave and Light Bodies, when once they have attained their 


proper and Natural Place, do defiſt from that Motion to which 
they were incited by Levity and Gravity. Therctore: ſince Cir. 
cular Motion is proper to the Whole, and Right Motion to the 
Parts, theſe differences are not rightly referred to Motion , fo ag 
to call one Motion Right, another Circular, as if they were not 
conſiſtent with one anorhet : For they may be both together,and 
that Naturally, in the ſame Body ; no lefſe than it is equally 
Natural for a Man to participate of Senſe and Reaſon, lecing 
that theſe differences are not directly oppoſite to one another. 
Hereupon Reſt and Immobility only are oppoſed ro Motion; 
and not one Species of Motion to another. And for the other 
differences @ medis, ad medium, and circa medium, they are di- 
ſtinguiſhed not really, but only formally, as the Point, Line and 
Superficies, none of which can be withour the other two, or 
without a Body. Hence it appears, that in as much as this Phy. 
loſophy differs from that of Ariſtotle, ſo in like manner doth this 
New Coſmographical Syſtem vary from the Common one, that 
hath been hitherto received. But this by the way, upon occaſion 
of explaining the Fifth Maxim : For as to the truth or falſhood 


of theſe foregoing Poſitions (although I conceive them very pro- + 


bable ) I am reſolved to determine nothing at preſent , neither 
ſhall I make any farther enquiry into them. 

The Sixth and Laſt Maxim 1s this. Every thing i; Simply deno- 
minated ſuch as it is in compariſon of all things, or of many 
things which make the greater number of that kinde , but notin 
reſpe& of a few which make but the lefler part of them. As, 
for inſtance, a Veſſel ſhall not be called abſolutely Great be* 
cauſe it is ſo whilſt it is compared with two or three others : but 
it ſhall be {aid to be great ablolutely, and will be ſo, if it ex 
ceed in magnitude all indivials, or the greater part of them. Nor 
again ſhall a Man be ſaid to be abſolutely Big, becaule he is big- 
ger than a Pigmey 3 nor yet abſolutely Little, becauſe Iciſe than 
a Gyant : but he ſhall be termed abſolutely Big or Little in com- 
pariſon of the ordinary Stature of the greater part of Men. Thus 
the Earth cannot ablolutely be ſaid to be High or Low for that it 
is found to be ſo in reſpe& of ſome {mall part of the Univerle; nor 
again ſhall it be abſolutely affirmed to be High, being compared 
ro the Centre of the World, or ſome few parts of the Univerle, 
more near to the {aid Centre, as is the Sur, Mercury or Venus: 
but it ſhall receive its abſolute denomination according as it ſhall 
be found to be in compariſon of the greater number of the 
Spheres and Bodies of the Univerſe. The Earth therefore, m 


compariſon of the whole Circuit of the Eighth Sphere ers "1 
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In Purtrosopntcar ContrRoversigs. 
cludeth all Corporeal Creatures, and in compariſon of Fupiter, 
Mars, and Saturn together with the Moor, and much more in 
compariſon of other Bodies, ( if any ſuch there be) above the 
Eighth Sphere and eſpecially the Empyrial Heaven, may be truly 
faid to be in the loweſt place of the World, and almoſt in the 
Centre of it ; nor can it he {aid to be above any of them, except 
the Sun, Mercury and Venus : So that one may apply unto it the 
name of an Infime and Low, but not a Supreme or Middle Body. 
And ſo to come down from Heaven, eſpecially the Empyrian,to ic 
(asitis accepted in the Deſcent of Chriſt from Heaven to his Hol 
Incarnation) and from it to go up to Heaven: (as in Chriſts return 
to Heaven in his Glorious Aſcention) is truly and properly to 
Deſcend from the Circumference to the Centre , and to aſcend 
from the parts which are neareſt to the Centre of the World 
to its utmoſt Circumference, This. Maxim therefore may eaſily 
and according to truth explain Theologicall Propoſitions : and 
this is ſo much the more confirmed, in that: (as I have obſerved 
almoſt all Texts of Sacred Scripture which oppoſe the Earth to 
Heaven, are moſt conveniently and aptly underſtood of the Em- 
pyrial Heaven(being the Higheſt of all the Heavens,and Spiritual 
in ceſpeCt of its end ) but not of the inferiour or intermediate Hea- 
-yens, which are a Corporeal, and were framed for the benefit of 
Corporeal Creatures: and thus when in the PJural Number 
Heavens are mentioned, then all the Heavens prymiſcuouſly and 
without diſtin&ion are to be underſtood, as wel the Empyrian 
it ſelf as the Inferiour Heavens. And this Expoſition indeed any 
man (that doth but take notice of it ) may find to be moſt true. 
And ſo for this Reaſon the Third Heaveu into which St. Paul 
was wrapt up, by this Maxim-may be taken for the Empyrean : 


(briſt in be 
In.carnation tra 
ly deſcended froms 
Heaven, and in 
bis Aſcenſion tru- 
ly aſcended into 
Heav:n. 


2 Cor: c.t5. 5; 


if for the the Firſt Heaven we underſtand that immenſe Space of ung 'n the 


Erratick and Moveable Bodies illuminated by the Sun, in which 
are comprehended the Planets, as alſo the Earth moveable, and 
the Sun immoveable , Who like a King upon his Auguſt Tribu- 
nal, fits with venerable Majeſty immoveable and conſtant in 
Centre of all the Sphzres, and , with his Divine Beames, doth 


out of rhe 
body, I eannor tell, 


The Sun is King, 
Heart and Lamp 
of the World hins- 
felf being av/apras 
abſolutely indeper- 


bountifully exhilerate all Celeſtial Bodies that ſtand in need of _ 


his vital Light, for which they cravingly wander about him ; and 
doth liberally and on every fide comfort and illuſtrate the Thea- 
tre of the whole World, and all its parts, even the very leaſt, like 
an immortal and perpetual Lamp of high aud unſpeakable va- 
lue. The Second Heaven ſhall be the Starry Heaven, common- 
ly called the Eighth Sphzre, or the Firmament, wherein are all 
the Fixed Starrs, which according to this Opinion of Pythagoras, 
5 (like as the Sun and Centre) void of all Motion, the Centre 
and utmoſt Circumference mutually agreeing with cach other in 

; Rrre Immobility 
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Immobility. And the Third ſhall be the Empyrean Heaven, th; 
1s the Seat of the Bleſſed. And in this manner we may comet, 
explain and underſtand that admirable Secret, and profound My. 
ſtery z#nigmatically revealed by Plato to Dionyſins of Syracuſe, 
(a) All things are about the King of all things, Second things 
about the ſecond , and Third things about the Third : For that 
God' being the Centre of Spiritual things , the Sun, of Cox. 
poreal, Chriſt, of thole that are Mixt, or made up of both, thing; 
do doubtleſſe depend of that of theſe three Centres that is moſi 
correſpondent and proportionable to them , and the Centre ;, 
ever adjudged to be the nobler and worthier place : and therefore 
in Animals the Heart, in Vegitables the Pith or Kernell whereig 
the Seed lyeth that conſerveth-their perpetuity, and virtually ig. 
cludes the whole Plant, are in the Midſt, and in the Centre : ang 
thus much ſhall ſaftice to have hinted at, fince there' may another 
occaſion offer it ſelf for a larger Explication of theſe things. By 
this Maxim the Authorities and Arguments of the Third Fourth 
and Fifth Claſſes are reſolved. 

It may be added'withall, that even the Sun, Mercury and Je. 
11s ( that is to (ay-in reſpe& of the Earth) are to be thought 
aboue, and not beneath the'Earth it ſelf, although in relpe& of 
the Univerſe, yea and alſo abſolutely, they are below. There 
ſon is, becaule in reſpe& of the Earth they alwayes appear above 
its Surface : and although they do not environe it, yet by the 
Motion of the {id Earth they behold one while one part, another 
while another part of its Circumference. - Since therefore thoſe 
things which in- a -Sphzrical Body are nearer to the Circamte- 
rence and more remote from the Cenrre are ſaid to be above, but 
thoſe that are next adjoyning to'the Centre are ſaid to be below, 
it clearly followetli that whilſt-che Sz, Mercury and Venw ate 
not only turned 'towards the Surface and Circumference of the 
ſaid Fatth, but are at a very great diſtance without it, ſucceſſively 
turned about it, and every way have a view of it, and are very 
far remote from its Centre, they may,in reſpe& of the ſaid Earth, 
be ſaid to be abowe it; as allo on the other fide, the Earth in 
reſpe& of them may -be ſaid to be beneath : howbeit an the con- 
trary, in reſpe& of the Univerſe, the Earth in reality is much 
higher than they. - And thus is falved the Authority of Eccleſ:- 
aftes in many places, expreſſing thoſe things that are, or are done 
onthe Eeath in theſe words, Which are done, or which are under 


* 2 ſunt, vel the Sun, Andin the ſame manner thoſe words are reduced to their 
true Senſe wherein it is ſaid, That we are #xder the Sun, and un- 
der the Moon, whereupon Temene things are expreſſed by the 
name of Sublunary. FIR es OPT ERO1 


The Sixth Claſfſis threatneth a difficulty which is common as 


well 
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well to this of Copernicus, as tO the Vulgar Opinion ; ſo that they 
are both alike concerncd in the lolution of it : But ſo far as ir 
oppolcth that of Copernics, its anſwer is caſy from the Firſt 
Max1. | 

But that which is added in the Fourth Clafſſce, That it follow- 
eth from this Opinion, that Hell ( for that it is included by the 
Earth, as 15 Commoaly held) doth move circularly about the 
San, and ia Heaven, and thar lo Hell it (elf will be found to be 
ia Heaven 3 diſcovers, in my judgment, nothing but Ignorance 
and Caluirny, that inſiovate the belief of theic Arguments ra- 
ther Dy a corrupt: (ſenſe of the Words, than by ſolid Reaſons 
taken from the boſome of the Nature of things. For in this 
place Heaven 1s no wile to be taken for Paradice, nor according 
cothe Senſe of Common Opinion, but (as hath been {aid above 
according to rhe Copernican Hypotheſis, for the fubrileſt and 
Purcſt Aire, far more tenuous and rare than this of ours ; where- 
upon the Solid Bodies of the Stars, Moon, and Earth, in their 
Ciccalar and Ordinary Motions, do paſle thorow it, (the Sphzre 
of Fire being by this Opinion taken away.) Andas according 
to the Commoa Opinion it was no abſurdity to lay, That Hell 
being demerged in the Centre of the Earth and of the World ir 
{cli,hath Heaven and Paradice above and below ir, yea and on. 
all ſides of 1t, and that it 15 in the middle of all the Coeleſtial 
Bodies ( as if it were poſited in a more unworthy place ) ſo, nei- 
ther 1n this will it be deemed an Error, if from the other Syſtem, 
which differeth not much from the Vulgar one, thoſe or the like 
things follow as do inthat. For both in that of Copernicas, and 
the Vulgar Hypochetis, Hell 15 ſuppoſed to be placed amongſt the 
very dreggs of the Elements, and in the Centre of the Earth ic 
{21t, for the conftnement and puniſhment of the damned. There- 
fore we ought not for want of Reaſons to trifle away time in 
vain and impertincnt ſtrite about words, ſince their true Senſe 
15 clouded then with no obſcurity, and in regard that it is very 
clear to any man inducd with a refined Intelle&, and that hath 
but an indiffcreut judgment 1a the Lib:ral Arts, and eſpecially 
in the Mathematicks, that the ſame, or not very different Gon- 
lequences do flow trom both thele Opinions: 

By theſe Maxins and their Jaterpretations it appears, that 
the Pythagorich, and Copernican Opinion 1s fo probable, that its 
poſſible it may cxcecd even the Prolemaick in probability 3 and 
fince there may be deduced from it a moſt ordinate Syſteme, and 
a mroe admirable and myſterions Hypotheſis of the World 
than from that of Ptolomy : the Authorities of Sacred Scripture 
and Theological Tenents i the mean while not oppoſing it, be- 
ing opportunely and appoſitely (as I have ſhown how they may 

Rrr2 be.) 
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he ) reconciled with it : And ſince that by it not only the Phy. 
nomena of all the Celeſtial Bodies are moſt readily lalved, but 
alſo many Natural Reaſons are diſcovered, which could not 0. 
therwile, ( but with extream difficulty) have been found our : 
And ſince it, laſt of all, doth open a more eaſy way into Aſtro. 
nomy and Phyloſophy, and rejeQeth all thole ſuperfluous and 
imaginary inventions produced by Aſtronomers to the cnd only, 
that they might be able by them to render a reaſon of the ſo ma. 
ny and fo various Motions of the Celeſtial Orbs. 

And who knows, but that in that admirable compoſure of the 
Candleſtick which was to be placed in the Tabernacle of God,he 
might out of his extraordinary love to us have been pleaſed to 
ſhaddow forth unto us the Syſteme of the Univerſe, and more 
eſpecially of the Planets? (4) Thou ſhalt make a Candleſtick of 
pure Gold, ( ſaith the Text; ) of beaten work ſhall it be mad: 
his Shaft, and his Branches , his Bowls, his Knops, and his 
Flowers(b)ſhall be of the ſame. Here are five things deſcribed,the 
Shaft of the Candleſtick in the midle, the Branches on the ſides, 
the Bowls, the Knops and the Flowers. And ſince there can be no 
more Shafts but one, the Branches are immediatly deſcribed in 
thele (c ) words: Six Branches ſhall come ont of the ſides of it: 
three Branches out of the one ſide, and three Branches ont of the 
other fide : Happly theſe fix Branches may point out to us fix 
( d)Heavens,which are moved about the Sun in this order; Saturn, 
the ſloweſt and moſt remote of all, finiſheth his courſe about the 
Sun thorcow all the twelve Signes of the Zodiack in thirty Years: 
Jupiter, being nearer than he, in twelve Years : Mars, being yet 
nearer than him, in two Years : The Earth, which is ſtill nearer 
than he , doth perform the ſame Revolution , rogether with 
the Orbe of the Moor, in the ſpace of a Year, that is in Twelve 
Months : Venzs, which is yet nearer than all theſe, in(e)9 Months: 
And laſt of all Mercenary, whole vicinity to the Sun is the greateſt 
ot all, accompliſheth its whole converſion about the Sun in eighty 
Dayes. Aiter the deſcription of the ſix Branches , the ſacred 
Text proceeds to the deſcription of the Bowls, the Knops, and 
the Flowers, laying , (f) Three Bowls made like unto Almonds, 
with a Knop and a Flower in one Branch; and three Bowls mad: 
like Almonds in the other Branch,with a Knop and a Flower: this 
ſhall be the work of the fix Branches that come out of the Shaft. 
And in the Candleſtick, ſball be four Bowls made like unto Al- 
monds, with their Knops and their Flowers : there ſhall be a knop 


under two branches of the ſame, and a Knop under two Branches 
of the ſame, and a Knop under two Branches of the ſame ; which 
together are fix Branches, proceeding from one Shaft, The truth 
13, the ſhallowneſfe of my underſtanding cannot __ wn 
| ept 
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depth of all the Myſteries that are couched in this moſt wiſe 
diſpoſure of things : nevertheleflc being amazed, and tranſported 
with admiration, I will ſay ; Who knows but that thoſe three 
Bowls like unto Almonds to be repreſented on each of the 
Branches of the Candleſtick may (ignitie thoſe Globes which are 
aprer(as is this our Earth)for the receiving than emitting of Influ- 
ences ? Perhaps allo they denote thoſe Globes of late diſcovered 
by the help of the Oprick Teleſcope , which participate with 
Saturn, Tupiter, Venus, and poſlibly alſo with the other Planets ? 
\Vho knows likewiſe,but that there may be ſome occult propor- 
tioa between thele Globes and thole Myſterious Knops and 
Lilics infinuated unto us in the ſacred Scriptures ? But this 
(hall here ſuffice to bound humane Preſumption, and to teach us 
to expe with an Harpocratick ſilence from Time, the Indice of 
Truth, a diſcovery of theſe Myſteries: (g) Solomon made ten (8) i Kings c.7. 
Candleſticks by the ſame Patern of Moſes, which he placed, five *:49: 2 Cbron.c. 
on one hand and five on another, in the Temple erc&ed by him © ks 
in honour of the moſt High God ; which very thing doth allo, 
without all queſtion,contain moſt abſtruſe fignilications. More- 
over, that Apple of the Knowledg of Good and Evil prohibited 
our firſt Parents by God is not without a Myſtery ; which ſome 
lay was an Indian Figg. In which theſe things are to be oblery- 
ed: Firſt; Thatir is replete with many Kernels, every one of 
which hath a particular Centre. Secondly, Though of it ſelf it 
be hard and ſolid, yet about its Circumference it is of a more rare 
and tenuouſe ſubſtance ; herein reſembling the Earth, which 
thoagh in its Centre, and thoſe parts which are neareſt to it, it 
be ſtony,Metallick, and compaR, yer the nearer one approacheth 
to the Circumference, its parts are {cen to be the more rare and 
renuoule : and wirhall it hath another body, more rare than its 
own, namely the Water, above which there is yet another, more 
ſubtil than all the reſt of inferiour Bodyes, that is to fay, 
the Aire, 
The ſame Repreſentation with that of the Indian Figg is held 
forth to us by the Malum Panicum, or Pomegranate, With its 
innumerable polycentrick Stones or Kernels,all which 1n the parts 
more remote trom their Centre, and nearer approaching rowards 
the Circumfercnce,are of a ſubſtance ſo ſubril and rare,that being 
bur lightly compreffſed, they in a manner wholly convert intoa 
moſt tenuoſe Liquor or juice : Of which fruit it pleaſed Divine 
Wiſdom to make mention, and ordained that.its Figure ſhould be 
imbroidered and wrought with a needle in the ſacerdotal Garment 
of Aaron : (b) Beneath (ſaith God ) upoz the bemt of it tho (b)Exod.28.33; 
ſhalt make Pomegranates of blew, and of purple, and of ſcarlet, 3% 39-134 
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round about : a golden bell and u pomegranate, a golden bel] and ; 
pomegranate, upenthe hem of the Robe round about. Ard that this 
was a Myſtical Repreſentation of the Wor!ds Efhigies, 15 averred 
by Solomon, laying (1) For inthe long ( k') Garment that hy 
bad on was the(l\whole World; and in the foure rows of the ſtones 
was the Glory of the Fathers graven, and thy Majeſty in the Dj. 
adem of his Head. 

The {ame likewiſe 15 ſignified to us by the Grape, and in like 
manner by all other Fruits ; bur eſpecially the Figg, Grape, and 
Pomegranate : whence thelc three are almoſt alwayes placed to- 
gether in the Sacred Scriptures. So Numb. 20. the People of Ifra- 
el complain againſt Moſes and Aaron : (m) I; berefore hawe you 
made us to come up out of Egypt, to bring us into this evil place, 
where there can grow no Seed , neither 1s there either Fiogs, or 
Vines, or Pomegranates ? Intimating that theſe kinds of Fruit; 
were preferred by them for their excellency before al] others. 
Andin Joel (n) The Vine is dryed up, and the Figg-tree anguiſh 
eth, the Pomegranate-trce, the Palm-tree alſo, and the Apple-tree, 
even all the Trees of the freld are withercd; becauſe joy 35 wither- 


ed away from the Sons of Men. Likewiſe in Haggaz : (0) Is the 


ſeed yet in the Bud ? and hath as yet the Vine and the Fig-tree, 


and the Pomegranate, and the Olive-tree brought forth? 1n like 
manner in Deuteronomie the Land of Promiſe is commended to 
be (p) A Land of Wheat, and Barly, and Vines in which grow, 
Figg-trees, and Pomegranates, and Olive-trees, &c. And in the 
Structure of the Temy le undertaken by Solomon upon Divine In- 
{piration the (q) Chapiters of the Pillars were adorned with ſeve- 
ral rowes of Pomegranates : which particular is mentioned, not 
in one but many places of Holy Writ. Yea and ſometimes acci- 
dentally and occalionally the Holy hath Ghoſt znigmarically re- 
preſented this moſt admirable a1.d Moſt Wile Srufture of the 
World, the Order of the Heavens, and the diſpoſure of Crea- 
tures Spiritual and Corporeal by Emblems, Parables, and Figures, 
leaſt they ſhould be as it were dazled and blinded, by the reful- 
gent {plendor of fo excellent an Obze&. Hence we lec, that 1n 
thele Doctrinal & Dubious Points we may dilcourle in fuch man- 
ner by help of the Holy Scripture as is meet for the underſtanding 
of the Prophets; which ſeeing they are very obſcure,they ſhall be 
tully underſtood, and may be aptly applyed only then when they 
ſhall be fulfilled, and not before : So allo when once the true 
Syſteme of the Univerſe is found our, then, and not till then, the 
meaning of theſe Figures, and Znigma's ſhall be made known 
unto us : Thus before the coming of the Son of God had dilco- 
vered unto us the Myſtery of the Holy Trinity, none were able 


to- comprehend or 1magine what was concealed under thole 
words 


—IY LY » a_ _- Lent m_—— 7 __ | —— "OY * ity. hes. Fs 
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In Purr osopnicart ContrOv rents s; 
words; (r) In Principio creavit Elohim Coelum &» Terram : for 
thatthey did not {ce how the Noun Plural Elohim{which is as much 
as to lay Dij, [ Gods | ſhould be joyned with the Verb Singular, 
Creavit: But the Myſtery of the Unity of Efſence and Trinity 
of Perſons in God being revealed, it was preſently known, that 
the Singular Number, Creawit, had reference to the Unity of EC. 
ſence , (in regard that the Works of the Trinity ad extra arc in- 
diviſible) and the Plural, Elohim, to the Perſons. Who, I pray, 
in clder times could have found out this Myſtery ? And thus the 
Name of God is thrice repeated in Pſal. 67. (5s) God, even our 
God ſhall bleſſe us, God ſhall bleſſe us, &vc. Which at firſt might 
ſeem a Pleonalme, and tuperfluous repetition ; but afterwards it 
was evident that Pavid did there {et out the BenediQions of [ec 
veral Perlons iwplyed, to wit, the Father, Son, and Holy Ghoſt. 
Innumerabte Examptes of thetikeKind may be Tound in the Sa- 
cred Leaves. Therefore, to conclude, 1 will ſay with *David, 
. Pſal. 93. Oh Lord how glorious are thy Works ! thy thoughts 
are very deep: an unwiſeman knoweth not, and a fool doth not 
underftand theſe things. 1 : | 

Theſe are the particulars thay Lhaye thought fit ta'dffic » As 
a Divine, concerning the not-improbable Opinion of the Mobili- 
ty of the Earth and Stability -of; the,Sus : * which; I bope will be 
acceptable to you, Reverend Sir, out of the love and diligence 
wherewith you perſue.' Virtue and Hearning. But (to the end 
that you may alſo receive an account of my other Studies )'I 
hope very ſhortly to publiſh in Print my Second Tome *Of the In- 
ftitutions of all Learnings, which ſhall containe all the Liberall 
Arts, as I have already ſignified in that Syutax, and Spicimen by 
me heretofore put forth, and publiſhed under your Name. The 
other five following Tomes by me promiſed (which ſhall creat of 
Phyloſophy and Theology) arc not altogether ſo forward, ne- 
verthelel(s they will be ſpeedily finiſhed. In the mean time there 
will come forth my Book Concerning * Oracles, now finiſhed, to- 
gether with a Treatiſe * Of Artifecial Dewination. And for a 
pledge thereof, I ſend you at this time annexed to this Epiſtle a 
Tract * Concerning Natural Coſmological Divination, or of Natu- 
ral Prognoſticks, and Preſages of the Changes of Weather, and 
other things which fall within the compalle of Natue. God grant 
you all Happineſle. 

Moſt Reverend Sir 

NAPLES, trom the Covent 

of the Carme [ ites 3 Jan. Totr Moſt Humble Servant 

6, IG15. 

PAOLO ANTONIO FOSCARINL 
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A ( 
Of the moſt Obſervable 


PERSONS MATTERS 


Mentioned in the Fizsr Parr of 


The Firlt Tome. 


A 


ABSTACT- 
Hings are exa&tly the ſame 1n Abfraf, as 
T in Concrete, 185 


A1RE. 

The part of the Ajre inferiour to the Higher 
Mountains doth follow the Motion of the 
Earth, 124. 

The motion of the Ajre apt to carry with it 
light things, but nor heavy. 124 

The 4ire alwayes touching us with the ſame 
part of it, cannot make us feel it, 228 

Itis more reaſonable that the Azyebe commoved 
by the ruggedſurface of the Earth ; than by 
the Celeſtial Motion, 400 

It is demonſtrated , inverting the Argument, 
that the perpetual Motion of the Aireftrom 
Eaſt to Weſt , commeth from the Motion 
of Hcayen, 403 


ANIMALS» 
Animals, Vide, The Motion of Anima's, 
The cauſe of the Wearineſle that attcnds the 
Motion of Animals. 244 


, APOLLONIUS» 
Apollonius and Copernicus demonſtrate the Re- 
trogradations of Venus and Mercury, 311 


Arguing, Arguments>& Argumentations 


Somein Arguzng fix in their minds che Conclu- 
ſion believed by chem , and'then adapt their 
Reaſons to that, ; 250 

| One ' 


One ſingle Experiment or ſound Dcemonſtrati- 
on , oycrthroweth all Arguments meerly pro» 
bable. 05 

A pleaſant Example ſhewing the invalidity of 
ſome Phiſical Argumentations. 363 


ARkIiSTARCHUS. 


Reaſon and Diſcourſe in Ari/larchw and C oper- 
nicus prevailed over manifeſt Senſes 3ox 


ARISTOTLE: 


Ariſtotle raketh the World perfe& , becaulcic 
bath the Threefold Dimenſion. 2 
friſt, his Demonſtrations to prove the Worlds 
Dimenſions to be three, and no more. 2 
Ariſtotle his Definition of Nature cither imper- 
fect or unſcaſonable. 7 
Ariſtotle accomodates the Rules of ArchiteQure 
to the Frame of the World, and not the 
Frameto the Rules. 8 
Ariſtotle cannot equivocate, being the Inventer 
of Logick. 23 
Ariſcoik his Paralogiſme in proving the Earth 
to be in the centre of the World. 2 
Ariſt,Paralogiſme another way diſcovered. 24. 
Ariſtotle his Diſcourlc to prove the Incorrupti- 
bility of Heaven. | 26 
Ariſictle provcth that Circular Motion hath no 
Contrary. | 26 
Ariſtotle detective in aſſigning the Cauſes, why 
the Elements are Generable and Corrup- 
tible. : 3T 
Ariſiotle would change his opinion, dil he ſee 
the Novelties of our Ape. 37 
[ Abb] Ariſe, 
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Arif. preferres Senſe before Ratiocination. 43 
Ariſtothe affirmeth the Heavens alterable, rather 


then otherwiſe, by his Do@trine, 42 
Requifites to fit a man to Philoſophate well in 
the way of Ariſtotle. 92 


Some of Ariffotles SeQtators impaire his Repu- 
tation 4 in going about to enhanſe it, 923 
The ſervile Spirit of fome of Arif. followers. 95 
Too cloſe an adherence to Ariffotle is blame- 
able. 95 
Ariſtotle and Ptolomy _ againſt the Diurnal 
Motion aſcribed to the Earth, 97 
A Propoſition that Ariſferle filched from the 
Ancients, and ſomewhat altered. 99 
Ariſtotle his Arguments for the Earths Quic- 
ſcence and Immobility, 107 
Ariſtotle were he alive , would cither refute his 
Adverſaries Arguments , or elſe wouldalter 


his Opinion. 113 
Arifotles firſt Argument againſt the Earths Mo- 
tion, is defcQivein two things. 121 


The Paralogilme of 4riFetle and Prolomy in 
ſuppoſing that for known, which is in que- 
ſtion. 121 

Ariſtotle admitteth that the Fire moveth direQt- 
Iy upwards by Nature, and round about, by 
Participation. 122 

Ariſtotl: and Ptolomy ſeem to confute the Earths 
Mobility againſt thoſe who thinkthar it, ha- 
ving alongtime ſtood ſtill , beganto move in 
the time of Pythagoras. 168 

Ariftotle his errour in affirming falling Grave 
Bodies to move according to the proportion 
ot their gravities. 199 

Ariftotle his Demonſtrations to prove the Earth 
is finite, are all nullified , by denying it to 
b: moycable. 294 

Artfotle maketh that Point to be the Centre of 
the Univerſe , about which all the Celeſtial 
Spheres do revolyc 294 

A queſtionis put,if Ar//t. were forced to reccive 
one of two Propoſitions , that make againſt 
his Do&rine , which he would admit. 294 

eArifotle his Argument againſt the Ancients, 
who held thatthe Earth was a Planet. 344 

Arifotle taxcth Plato of being over-ſtudious of 
Geometry. 361 

Arifotle holdeth thoſe Effe&s to be miraculous, 
of which the Cauſes arc unknown. 384 


ASTRONOMERS. 


Aſtronomers confured by Anti-Tycho. 38 


The principal Scope of Aſsronomers is to give 
arcaſon of Appearances and Phxnomena. 308 
Afronomers all agree that the greater _ 
EDO ___ kuc(s, 


tudes of the Orbes is the cauſ; ; 
Pp their Converſions, I "I? 
roxomers perhaps have not known v3,., 
Appearances ought to follow, upon Jy 
nual Motion of the Earth, 3 
Aﬀronomers having omitted to inſtance what 
terations thoſe are , that may be derived 
eo frog —_ Motion of the Earth, 6 
racredy teftitic that they never riohtly 
derſtood the ſame, rl” FO 


ASTRONOMICAL. 


Aſtronomical Obſervations wreſted by Anti-Ty. 


cho to his own purpoſe. , 
Afﬀronomical Inſtruments are very ſub j e& < 


ASTRONOM Y. 


Aftronomy reſtored by Copernicus u 
Suppoſitions of Proloms OY - 


Many things may remain as yet unobſerved in 
Aſtronomy 415 


AUCUPATORIAN. 


An Aucapatorian Problem for ſhooting of Birds 
flying. 157 


AXx1oME, or Axiomes, 


Inthe Axjome, Fruſtra fit per plura, &c, the addi 
tion of &que bene is luperfiuous. 106 
Three Axiomes that are ſuppoſed manifeſt, 230 
Certain Axiomes commonly admitted by all 
Philoſophers, 361 


B 


Bopy and Bodies: 


Contraries that corrupt , refidenot intheſame 
Body that corrupteth. 30 
Grava Bopr, IftheCeleſtial Globe were 
perforated, a Grave Body deſcending by that 
Bore, would paſſe and aſcend as far beyond 
the Centre, asitdid deſcend, 203 
The motion of Grave Bodies, Vide Motion. 
The Accellcration of Grave Bodies that deſcend 
naturally , increaſeth from moment to 
moment, | 205 
We know no more who moyeth Grave Bodies 
downwards, than who moyeth the Stars 
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Courſes, more than the Names impoſed on 
them byourſelves, 210 
The great Maſſe of Grave Bodies being tranſs 

ferredout of their Place, the ſeperated parts 

would follow that Maſle. 22I 
PznSitsz BopDr; Every Penfle Body carried 

round in the Circumference of a Circle , ac- 

quireth of it ſelf a Motion in itſelf contrary 

to the ſame. 362 
CsrssT71aT Bovpizs ncither heavy nor 

light according to Ariſtotle, 23 
Celeſtial Bodies are Generable and Corruptible 

becauſe they are Ingenerable aud Incorrup- 

tible, 29 
Amongtt Ce/eſt, Bodies there is no contrariety.29 
Celeſtial Bodies touch, but are not touched by the 

Elements, 30 
Rarity and Denſity in Cele/a/ Bodjes , different 

from Rariry and Denſity in the Elements. 30 
(celeſtial Bodies deſigned to ſerve the Earth, need 

no morebut Motion and Light. A5 
Celeflial Bodies wantan interchangeable Opera- 

tion on cach other. 46 
Celeſtial Bodies altcrablein their externe parts. 46 
Perfe& Sphericity why aſcribed to Celeſttal Bo- 

dies by Pcripateticks, 69 
All Cele#jal Bodies have Gravity and Levity.q93 
ErxmtnTtary BoDpits; Theirpropenft- 

onto follow the Earth, hath a limited Sphere 

of Activity. | 213 
Lionr Bopiss caſicr to be moved than heavy, 

but leſſeapt to conſerve the Motion, 400 
Luminous Bovizs; Bodiesnaturally Ly- 

mimware different from thoſe thatareby na- 

ture Obſcure. 34 
Thereaſon why Luminow Bodies appear ſo much 

the more enlarged, by how much they are 

leſler. 304. 
Manifeſt Experience ſhews thatthe more Lumi- 

news Bodies do much more irradiate than the 

lefle Lucid. 306 
SiMyprts Bopyzts have but one Simple 

Motion that agreeth with them. 494. 
SeuzRtcart Boblks; In Spherical Bodies 

Deorſam is the Centre, and Swſum the Cir- 

ference. 479 


BONE 5. 
The ends of the Bone-arerotund, and why. 232 
BuoNARRUOTTH 


Baongrruottt 4 Statuary of admirable ingeniity. 


C 4- 


Canon. 

Aſhameful Errourinthe Argumenttakenfron; 
the Canon-Bullets falling des 1 Mow: 
Concaye. 197 

An exa&t Computation of the fall of the (?anoz- 


Bullet from the Moons Concaye 
Centre ofthe Earth, Ste = 


CELESTIAL 


Cele/tal Subſtances that be Vnalterable , and 
Elementary that be Alterable , neceſfary in 
the opinion of Ariſtotle, 2 


wry) 


CENTRE. 


The Sun more probably inthe Cenrreof the V.! 
niverſe , than the Earth. 22 
Natural inclination of all the Globes of the 
World to go to their Centre, 22 
Grave Bodies may more rationally be affirmed 
to tend towards the Centre of the Earth , than 
of the Vniverle, OO 


CuYmMisrTs. 


Chymiſts interpret the Fables of Poetstg be Se: 
crets for making of Gold, £59 5" 


CircLE, and Crrcalar. 


It isnot impoſſible with the Circumference of a 
ſmall Circle few times revolved, to meaſure 
and deſcribe aline bigger than any great C#r- 
cle whatſoever. 222 

The Circular Line perfect, accordingto Ari/eorle, 
and the Righr imperfect, and why, 9 


CLlakaMONTIUS 


The Paralogiſme of Clardmontie, 24% 
The Argument of Claramontixs recoileth upon 


himſelf. 349 
The Method obſerved by Claramontias incontu« 


ting Aſtronomers , and by Salviatus in re« 
futing him. 35F 


Chuds no leſle apt than the Moon to be ilumi- 


nated by the Sun, 7h 
Cons 


The T able. 


Concriusrion and Concluſions. 


The certainty ofthe Con-l«ſiox helpeth by a reſo- 
lutive Method to finde the Demonſtration. 37 
The Book of Conc/uſto: 5, frequemly mentioned, 
was writ by Chriſtopher Scheiner a Jeſuit, 
195, $323, 


CONTRARIES. 


Contraries that corrupt , reſide not in the ſame 
Body that corrupteth. 30 


COPERNI CA Ne 


Anſwers to the three firſt Objeions againſt the 
Coperntcan Syſtem. 3ZO 
The Copernican Syſtem difficul to be underſtood, 
but caſic to be eftected, 354 
A plain Scheme repreſenting the Copernican Sy- 
feme and its conſequences, 354 
The proſcribingot the Copern/can Doctrine , at- 
ter ſo longa Tolleration ard now that itis 
more than ever followed , ſtudied and con- 
firmed, wonld be an affront to Truth.” 444 
The Copern. Syſtem admirably agrecth with the 
Miracle of Foſhsah in the Literal Senſe, 456 
If Divines would admit of 4he Coperatcan Sy- 
ſtem,rthey mightſoon find outExpoſitions for 
all Scriptures that ſeem to make againſt ir. 459 
The Cpernican Syſtem rejeted by many,out of a 
devout reſpe& ty Scripture Authorities. 461 
The Copernican Syſtem more plainly afftertcd in 
Scripture than the Ptolomaick, 469 


+COPERNICAN $« 


Cepernicans arc not moved through ignorance-of 
the Arguments on the Adverie part, 110 
Copernicans were all firſt againſt that Opinion, 
but the Peripateticks were never on the 
other ſide, LP I1o0 
Coperxicans too freely admir certain Propofiti- 
ons fortrue, whichare doubttul. 159 
He that will bea Copernican muſt deny his Sen- 
ſes. | 228 
A Great Mathematician made a Copernican, by 
looking into that Doctrine , with a purpoſe 
to contutc it. 443 


CoPERNiCUus 


Copernicus eſteemeth the Earth a Globe, like to 
a Planer. I 
Objc&ions of two Moderne Authour's | Schei- 
ner and Claramontius ] againſt Copern/cus.195 

C Oper- 


Copernicushis Opinion overthrows the Cy;terium 
of Phyloſophers. Its. 
A grofle Errour in the Oppoler of Coperyicg; 
and wherein it appears. 234, 235, & 226 
A ſubtle and withal ſimple Argument againſt 


(Copernicus, 23 
Coptruicus his Opponent had but lirtle ſtudied 
himzas appears by anothergroſle Errour, »z5 
Its queſtioned whither he underſtood the third 
Motion affignedto the Earth by Copery, 26 
Copernicus erroneouſly aſſignes the ſame Opcra- 


tions to different Natures. 238 
A declaration of the improbability of Copernicus 
his Opinion. 301 


Reaſon and Diſcourſe in Copernicus and Ariſtar. 
chus prevailed over Senle. on 
Copernicus ſpeaketh nothing of the ſmall Yariati- 


on of Bigneſſe in Venus and Mars. 302 
Copernicus perſwaded by Reaſons contrary to 
Scnlible Experiments. 306 


Copernicus reſtored Aſtronomy upon the Suppo. 
ſitions of Ptolomy. 308 
What moved- Copernicus to eſtabliſh his $y. 
ſteme, zos 
Itsa great argumentin favour of Copernicae, that 
he obviates the Stations and Retrogradati- 
ons of the Motions of the Planets. 30g 
Inſtances Ironically propounded by Scheiner 
againſt Copernicus, 323 
Copernicus underſtood not ſome things for want 
of Inſtruments, :.3".1:" 200 
The grand difficulty in Copernicus his Do&trine, 
is that which concerns the Phxnomena of 


the Sunand fixed Stars. 343 
Copernicus the Reſtorer of the Pythagorean Hy- 
potheſis, and the Occaſton of it. 429 


Copernicus founded not his Doctrine on Reaſons 
depending on Scripture , wherein he might 
have miſtaken their Senſe , but upon Natu- 
ral Concluſions and Aſtronomical and Ge- 
omctrical Demonſtrations: 431 


CorxkupyrTis et, and Corruptibility. 


The perfection of Figure operates in Corraptibie 
Bodies , but not in Eternal. 69 
The Diſparagers of Cerruptiti/ity ought to be 
turned into Statua's- 37 
Corruptibility admits of more and lefſe, ſo doth 
not Incorruptibility. 69 


CouNnciLls. 


The Councils refuſe to impoſe Natyral Conclu- 
ſions as matters of Faith, 459 


D 1 4* 
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D 
D1amoNnDs 
Djamonds ground to divers fides, and why, 63 
DivDacus 


Didacns 4 Stunlea reconcileth Texts of Scripture 
withthe Copernican Hypotheſis. 468 


DEerlniTtioONs. 


Definitions contain virtually all the Paſſions of 
the things defined, 87 


E 


EaRkTH. 


The Earth Spherical by the Conſpiration of its 
parts to go to its Centre, 21 
Itis eaſier to prove the Earth to move, than that 
Corruptibility is made by Contraries. 327 
The Earth very Noble, by reaſon of the Mu- 
tations made therein. oo 45 
The Earth unprofitable and full of Idleneſſe , 
its Alterations being taken away. 45 
The Earth more Noble than Gold and Jewels. 


| 45 
The Celeſtial Bodies deſigned to ſerve the Earth, 
necd no more but Motion and Light. 45 
The Generations and Mutations that are in the 
Earth, are all for the Good of Man. 47 
From the Earth we ſee more than halt the Lu- 


nar Giobe, "= Wl 
Seven Reſemblances between the Earth and 
Moon. 48 to 53 


The Earth unable to refle@ the Suns Rays. 54 
The Earth may reciprocally operate on Celeſti- 
al Bodies with its Light. 80 
Affinity between the £arihand Moon, by rea- 
ſon of their Vicinity. 3l 
The Motions of the Earth imperceptible to its 
Inhabitants. 97 
The Earth can have no other Motions than 
thoſe which to us appear commune to all the 
reſt of the Vniverſe , the Earth excepted; 97 
The Diurnal Motion ſeemeth commune to all 
the Univerſe, the Earth onely excepted, 97 
Ariſtotle and Ptolomy argue againſt the Earths 
Diurnal Motion. 97 
The Diurnal Motion of the Earth. Vide Dzur- 
nal Motion. DO Ke Gore 
Seven Arguments to prove the Diurnal Moti- 
on 


Onto belong to the Earth. 99t0 103 
The Earth > "many Body , and cquilibratcd 
ina fluid Medium, ſeems unableto reſiſt the 
Rapture of the Diurnal Motion. 103 
Two kinds of Arguments againſt the Earchs 
Motion, 108 
Argumentsof Ariſtotle, Ptolomy, Tycho, and 


other perſons , againſt the Earths Motion, - 


197 & 108 
The firſt Argument againſt the Earths Motion 
taken from Grave Bodies falling from on 
high to the Ground. | 108 
Which Argument is confirmed by the Experi- 
ment of a Body let fall from the Round cop 
of a Ships Maſt. 108 
The ſecond Argument taken from a Project 
ſhot very high. 108 
The third Argument taken from' the Shot of a 
Canon towards the Eaſt, and towards the 
Weſt, | | 10$ 
This Argument is confirmed by two Shots to- 
wards the North and South , andtwo others 


towards the Eaſt and Welt. 109 
The fourth Argument taken from the Clouds 
and from Birds. II3 


A fifth Argument taken from the Aire which 
we feel beat upon us when we run an Horſe 
at full ſpced. Ii4 
ſixth Argument taken from the whirling of 
Circular Bodies, which hath a faculty ro 


extrude and diffipate. 114 
The Anſwer to Ariſtotles firſt Argument. 1 i5 
The Anſwer to the ſecond Argument. 117 


The Anſwer to the third Argumcat.120 to 156 
An Inſtanceof the Diurnal Motion of thc Zarzh, 
taken from the Shot of a Picce of Ordinance 
perpendicularly , and the Anſwers to the 
ſame, ſhewing the Equivoke. 153,154 
The Anſwer tothe Argument of the Shots of 
Canons made towards the North and 
South. 158 
The Anſwer to the Argument taken from 
the Shots at point blank towards the Eaſt 
and Wet, 159 
The Anſwer to the Argument of the flying 
of Birds contrary to the Motion of the 
To. 165 
An Experiment by which alone is (hewn the 
Nullity of all the Arguments produced a- 
gainſt the Motjon of the Earth. 165 
The Stupidity of ſome that think the Zarth be- 
an to moye , when Pythagoras began toat- 

| muta that it did ſo. *-... "007 

A Geometrical Demonſtration to prove the 
Impoſlibility of Extruſion , by means of 
the Earths Vertigo , in Anſwerto the fixth 

; [[##} Ar- 
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Argument. Roy 176 
Granting the Diurnal Vertigo of the Earth , and 
that by ſome ſudden Stop or Obflacle it were 
Arcc{ted , Houſes, Mountains themſelves, 
and perhaps the whole Globe , would be 
ſhaken in pieces. 190 
'Gther Arguments of two Modern Authours 
[Schcincr and, Claramontius ] againſt the 
Copernican Hypotheſis of the Eartbs Mo- 
tion. 1195 
The firſt Objeion of the Modern Authour 
[ Scheincr] in his Book of Concluſions. 195 
The Argument of [ Claramontius | againſt the 
Earths Motion , taken from things falling per- 
pendicularly, another way anſwered, 223 
The Earths Motion collefted from the Stars, 
229 

Argumcurts againſt the Earths Motion , taken 
ex rerum natura. 230 

A Simple Body as the Farth , cannot moye with 
three ſ{cycral Motions. 231 
The Earth cannot move with any of the Mott- 
ons aſſigned it by Copernicus. 231 
Anſwers to the Arguments againſt the Earths 
Motion, token 8x rerum n4tnrs. 231 
Four Axiomes againſt thc Motion:of the Earth. 


23010 232 
One onely Principle might cauſe a Plurality of 
Motions in the Earth, 2 


The ſame Argument againſt the Plurality of 
Motions in the Earth, anſwered by Exam- 


ples of the like Motions in other Celeſtial * 


Eodics, 236 
A tourth Argument [ of Claramontius] againſt 
the Copernican Hypothefis of the Eaihs 
Mobility. | nies | 
From the Earths obſcurity , and the ſplendor of 
the fixcd Stars, it is arguedthat it is moyc- 
able, and they immoveable. 239 
A fifth Argument | of Claramontius |] againit 
the Copernican Hypothcefis' of the Earths 
Mobility. 240 
Another difference between the Earth and Ce- 
lcſtial Bodics , taken from Purity and im- 
purity. 240 

Ir icemns a Soleciſme , to affirme that the Earth 
isnotin Heaven. 241 
Granting to the Earth the Annual , ir muſt of 
neceſfity alſo have the Diurnal Motion afſi- 
gned to it. 00 
Ditcourſes more than childiſh , that ſerveto 
keep Fools in the Opinion of the Earrhs Sta- 
bility. 3OI 
The Difficultics removed that ariſe from the 
Farths moving about the Sun, not ſolitari- 
ly , but in conſort withthe Moons 307 

e 


». 


The Axis of the Earth continucth alwa: 
rallcl roit ſelf , and deſcribeth a Cylindn 
cal Superficics, inclining to the Orh, ” 

The Orb of the Earth never inclincth, bg." 
immutably the ſame. | ” 08 

The Ea#th 'approacheth or reccdeth "JO, 
fixed Stars of the Ecliptick the quantity of 
the Grand Orb. 2 : 

It inthe fixed Scars one ſhould diſcover any by 
ration, the Motion 'of the Earth, would he 


undeniable. '_ ., 11 


4 23:11" If 
Neceflary Propoſitions for the better conce.. 


ving of the Conſequences of the Earths Mg. 
tion, 
An admirable Accident depending on the a, 
inclining of the Earths Axis, = 358 
Fourſcyeral Motions aſſigned to the Earth, 36, 
The third Motion aſcribed to the Zarth, is. 
thera reſting immoyeable. 36; 
An admirable interne vertue {or faculty] of the 
Earths Globe , to behold alwayes the fame 
part of Heayen, 363 
Nacure, as in ſport , maketh the Ebbing and 
Flowing of the Sea to prove the Ea1h; Mo. 
ity. h 
All Terrene Effects indifferently * eokfirmky 
Motion or Reſt of the Earth , except the Eb. 
bing and Flowing of the Sea. 3% 
The Caviries of the Earth cannot approach or 
recede from the Centre of theſame, 287 
The Hyporheſis of the Earths Mobility taken 
in om of the Ebbing and Flowing op- 
poſed, 
The Anſwers tothoſe Obje&ions made neat 
the Farths Motion. - 399 
The Revolution of the Earth confirmed by x 
new Argument taken from rhe Aire, 40 
The vaporous parts of the Earth partake of its 
Motions. x 400 
Another obſervation taken from the Ayr, in 
confirmation of the motion of the Earth, 402 
A Reaſon of the continual! Motion of the Air 
and Water may be given by making the 
Earth moveable, rather then by makingic 
immovcable, 405 
The Earths Mobility held by ſundry great Phi- 
loſophers amongſt the Antients. 437 & 463 
The Farhers agree not in expounding the Texts 
of Scripture that are alledged againſt the 
Exr:hs Mobility. 450 
The Earth Mobility defended by many a- 


mongſtthe Modern Writers. 478 
The E47th ſhall ſtand ill after the Day of 
Judgement. 480 


The Earth is another Moon or Star, 486 
The Earth ſeveral Motions , according to Co- 
Pernicys- 


The Table. 


pernicus. _ KORp” 491 
The Earth /erundum totum js Immutable, though 
not Immoveable. + -- -: ' 491 
The Earths Natural Place. 492 
The Earths Centre keepeth (hey in her Natural 
Place. 49 
The Farth, in what Senſe it may: ab/olutelybe (aid 
to be.in the loweſt part of the'World. / 496 


Ez 81n6 and Bbbings, 


The firſt general Concluſion of the/impoſhibi- 

lity of bding and Flowing the Immobiliry of 
{the Terreſtrial Globe being granted. .- 380 
The Periodsof Ebbings and Flowings, Diurnal, 


Monethly, and Angual.. ; 381 
Varictics that happen in the Diurnal Period of 
the E£64/ngs and Flowitgs:) 0 5110 4 riogage 
The Cauſes of Ebbings and:Blowings alcdged 
by a Modern Phylofophet. - | + -.g82 
The Cauſe of the Ebbins and Hlowing afcribed 
to the Moon by a certain Ptelate. '* 1:11 '2 87 


The Cauſe of the Ebbing, &c, reterred by Hye- 
ronimus Borrius and other Pcripateticks, to 
the temperate heat of the Moon. 383 

Anſwersto the Vanities alledged as Cauſes of 
the Ebbing and Flowing. 383 

Its proved impoſſible that there ſhould natu- 
rally be any EZbing and Flowing , the Earth 
being immoveable, , 386 

The moſt potent and primary Caule of the E4- 
bing and Flowing, X 390 

Sundry accidents that happen in. the Ebings 
and Flowings. my (391 

Realons renewed of the particular Accidents 
obſcrycd inthe Ebbings and: Flowings-i 1393 

Second Caufes:why. in ſeveral: Seas and Lakes 
there are no Ebbings and Flowings, 394 

The Reaſonwwhy the Elbjags and Flowings for 
the moſt part, are every Six Hours. 295 

The Cauſe'why fome Scas though very long, 
ſuffer no £3bing and Flowing. 395 


Ebbings and Flowings, why greateſt inthe Ex- 


tremitics of Gulphs, and leaſtia the middle 
parts, | 396 
A Diſcuſſion of ſome more Abſtruce Accidents 
obſerved in the Ebbing and Flowing. 396 
The Ebbing and Flowing may depcndon the Di- 
urnal Motion of Heaven. 404. 
The Eb;ng and Flowing cannot depend onthe 
Motion of Heaven. - - 405 
The Cauſes of the Periods of the Eb2znzs and 
Flowings Monethly and Annual, at large 
aligned Hs 353127 ' 1407 
The Monethly and Annual alterations of the 
Ebbjngs and Flowings , can depend: on no- 
Then lars thing, 


thing, ſaveonthealteration of the Additions 
and SubtraQions of the Diurnal Period from 
the Annual, 408 
Three wayes of altering the proportion of the 
Additions of the. Duwurnal Revolution! to 
the Annual Motion of the E2bing and Flow- 
10g. 409 
Ebbingr and Flowings are petty things , in 
compariſon of the vaſtneſſe of the Seas, and 
. the Velocity of the Motion of the Terreſtrial 
Globe. 417 


ErveEcr and Effets. 


Of anew Effet its neceſlary that the Cauſe be 


- likewiſe new. - 370 
The Knowledge of the Efz&s cor.tribute tothe 
inveſtigation oftheCauſes,, 380 
ou and Natural Efefs follow without difh- 
ty. 387 
Alterations in the E:&#* argue alteration in the 
Cauſe. 407 


EL.tmen rs, ard their Motions, Vide 
Mor 1 oN. 


ENEyYCLOPEDIA- 


Subtilcies fufficiently infipid, ironically ſpoken, 
- andtaken from a certain Encyclopedia, 153 


E xXeERIMENT $« 


Senſible Experiments arc to bc preferred before 
Humane Argumentations. 21,33, 42. 
Itis good to be very cautious in admitting Ex- 
periments for true , to thoſe that never tryed 
them. 162 
Experiments and Arguments againſt the Earths 
Motion , ſeem fo far concluding , as they lye 
under Equivokes 163 
The Authority of Senſible Experiments and ne- 
ceſlary Demonſtrations in deciding of Phy- 


ical Controverſies. - 436 

E Y E. 
The Circle of the Pupil of rhe Eye contraceth 
and enlargeth, 329 


How to finde the diſtance of the Rays Con- 
courſe from the Pupil of the Eye. 329 


EF 


Falrtn. 


Faich more infallible than either Seals of 
®, Or. URUIDE 2m OT. Rex! 
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The T able. 


Reaſon, A7S 
FiRE. 


Fire moveth dire&tly upwards by Natute , and 
round about by Participation , according 

_ to Ariſtotle. 122 

It is improbable that the Element of Fzre ſhould 


be carried round by the Concave of the. ..... 


Moon, 405 
FiGuke and Fzgures. 


Fjgwre is not the Cauſe of Incorruptibility , but 


of Longer Duration. 66 
The perfe&ion of Fygire appeareth in Corrup- 


tible Bodies, butnot in the Eternal. 69 
If the Spherical Figure conferred Eternity , all 
things would beEternal. 69 
It is more difficult to finde F/gzres that touch in 
a part of their Surface , then in one ſole 


point. 185 
The Circular Fignre placed amongſt the Poftu- 
lata of Mathematicians. 136 
Irregular Figures and Formes difficult to be in- 
troduced. 187 
Superficial figuresincreaſe in proportion dou- 
le to their Lanes, 3094 


FLEXURE $» 


The neceſſity and uſe of Flexures in Animals, 
for varying of thcir Motions. 232 


FosCARIN1- 


Foſcarins his Reconciling of Scripture Texts 
with the Copernican Hypotheſis. 473 


G 


CENERABILITY. 


Genarability and Corruptibility are onely a- 
mongſt Contraries, according to Ariſt. 26 
Generability and Altcrability are greater perfecti- 
ons in Mundane Bodies, then the Contrary 
Qualitics. 44 


GEromETRIL CAL, and Geometry. 


Geometrical Demonſtrations of the Triple Di- 
menſion, 4 
Geometrical Exadtneſle needlefle in Phyſical 
Proofs. 6 
Ariſtotle taxeth Plato for being too ſtudious of 
Geome - 


Geometry, 


Peripatetick Phylolophers coridemne the $ nd 
dy of Geometry , and why. 461 


CGilLBgykT. 


The Magnetick Phyloſophy of Wall. Gilbers, 26 
The Mcthod of Gibertin his Philoſophy, 36. 


GLoBE. 


Our Globe would have been called Stone, inſtead 
of Earth , if that name had beengiven itin 


the beginning, 367 
Go v. 


God and Naturedo employ themſelves in caring 
for Men, as if they mindednothing elle. 333 
An Example of Gods care of Man-kind , taken 


from the Sun, 333 

Sod hath given all things an inviolable Lawtg 

obſerve, 4 
GrEAT. 


Great and Small, Immenſe, &c, are Relative 
Terms. 334 


CrRavirTyY. 


Grave ; Vide Bod. 

Gravity and Levity , Rarity and Denſity , are 
contrary qualities. 30 

Things Grave had being before the Common 
Centre of Gravity. 221 

Gravity and Levity of Bodies defined, 493 


Gun and Gunnery, 


The Reaſon why a Gun ſhould ſeem to'carry 
farther towards the Welt than towards the 
Eaſt. 148 

The Revolution of the Earth ſuppoſed , the 
Ball in the Gun erected perpendicularly, doth 
not move by a perpendicular , but an incli- 
ned Line, I55 

It is ingenuouſly demonſtrated, that,thc Earths 
Motion ſuppoſed , the Shot of Great Guns 
ought to varyno more than inits Reſt, 161 

The Experiment of a Running Chariot to find 
out the difference of Ranges in Gunnery, 148 

A Compuration in Gunnery , how much the 
Rariges of Great Shot ought to vary from 
the Mark , the Earths Motion being 
Granted. | | 160 
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H 


HEAveN- 
Heaven an Habitation for the Immortal 
Gods, 26 
Heavens [mmutability evident to Senſe, 26 


Heaven Immutable , becauſe there never was 
any Mutationſcenin it, 34 
One cannot (ſaith Ar//otle) ſpeak confident- 
ly of Heaven , by reaſon of its great di- 


ſtance. 42 
The ſubſtance of the Heavens impenetrable, ac- 
cording to Ariſtotle. 54 
The Subſtance of Heaven Intangible, 55 
Many things may be in Heaven, thatare Inviſi- 
bleto us, 334 


There are more Documents in the Open Book 
of Heaven , than Vulgar Wits are able to 
Penctratc. 444 

Heaven and Earth ever mutuaffy oppoſedto each 
other. 480 

Which arcreally the Greater Lights in Heaven, 
and which thc leſſer. 484 

Heaven is not compoled of a fifth Eſſence, differ- 
ing from the Matter of inferiour Bodies.494 

Heaven is no Solid or Denſe Body , but 
Rare, 

Chriſt at his Incarnatiou truly deſcended from 
Heaven , and at his Aſcenſion truly aſcended 
into Heaven. | 496 

Ofthe Firſt, Second and Third Heaven, 497 

Heaven in the Senſe of Copernicus , is the ſame 
with the moſt tenuous Ather , but different 
from Paradice , which excells all the Hea- 


Vens. 499 
HELL: 


Hell is inthe Centre of the Earth; not of the 
World, 480 


HuLlix. 


The Helix about the Cylinder may be ſaid to be 
a Simple Linc. 7 


HyyoTHESISe 
The true Hyporthe/is may diſpatch its Revoluti- 
ons in a{horter time inlefler Circles, than 


in greater , the which is proved by two 
Examples. 419 


Je $7, 


I 
] E $ To 
A Feſt put upon one that offered to ſell a cer- 


tain Secret of holding Correſpondence at a 
Thouſand Miles diſtance, 73 


A Feftof a certain Statuary, 94 


Inross1B1LiTY and Impoſſibilities. 


Nature attempts not Impoſſibiliti 2s. I0 
Tofſcek what would follow upon an Imp/ſibi- 
lity is Folly. | 22 


IncorrueTtiBiILITY:. 


Incorruptibility eſteemed by the Vulgar , out of 
their fear of Death. AS 


InNFiNLITY. 


Of Infinity the Parts arc not one greater thah 
another , although they arc comparatiyely 
uncqual, 105 


Ins TRUmENT and Inſtruments, 


Inſtruments Aſtronomical very ſubje& to Er- 
rour, 263 
Copernicus undcrſtood not ſome things for 
want of 1n#t uments. 32$ 
A proof of the ſmall credit that is to be given 
to Aſtronomical Infruments in Minute Ob- 
{eryations; | 35L 
Ptolomy did not confide in an 1nf#rument made 
by Archimedes, 2352 
Taſtruments of Tycho made with great Ex- 
pence. 352 
What Inſtruments are moſt apt forexaR Obler- 
vations. 352 


INvENTORS. 


The Firſt Inventors and Obſervers of things 
oughtto be admired, 370 


Josuuan- 


The Miracle of Jo/&uah in commanding the Sun 
to ſtand ſtill , contradits the Ptolomaick 
Sytgem, . _ EPR. > | 

Foſbuahs Miracle admitably agrecth with the 
Pyrhagorick Sylteme. 457 

TLLY 


Iz os; 


The Tabk: 


IR 0 N. 


Its proved that 1r0z confiſtsof parts more ſubtil, 
parc and compa thanthe Magner, 379 


Jue 1 TER 


Japiter and Saturn do eacompaſſe the Earth, 
and the Sun. 258 
Fupiter augments lefſe by Irradiation , than the 
Dog-Star. 3095 


K 


KEPLER-» 


The Argument of Kepler in favour of Coper- 
nicus, 242 
An Explanation ofthe true Senſe of Kepler , and 
h:s Dctence, 243 
Tlic feizned Anſwer of Kepler couched in an 
Artificial Irony. 244 
F:pler is, with r-{peR, blamed, 422 
Key izrs reconciling of Scripture Texts whith the 
Copcraican Hypothefis, 461 


K x o w, Oc. 


The having a pcric& Knowledge of nothing, 
mak<th ſome beleeve they underſtand all 
thiags, 84 
Gods nianncr of Knowing diftercnt from that of 
Mar", 87 
Th .rcat Pelicity for which they are to been- 
/\.d , who pcriwade themſelves that they 
Kr cvcry thing. I64 
Our Knowledge is a kind of Reminifcence, ac- 
cording to Plato, I69 


L 


LIGHT. 


Light rcfleted from the Earth into the 
Moon. 52 
The Reflex Lizht of uncyen Bodics is more uni- 
verſal than that of the \mooth , and why, 62 
The more rough Superficics make. greater Re- 
fletion of Light thanthe leſſe rough. 65 
Perpendicular Rays: of Light illuminate more 


than the Oblique, and why: 65 
The more Oblique Rays of Light illuminate 
lefle, and why, 65 


Lizht or Luminous Bodies appear the brighter 
in an Obſcure Ambicne. 74 
IN EF, 


L1xe. 


The Rzghe Zine and Circumference of an ing 
nite Circle arc the ſame thing, , 


In 


34; 


LAWYERS. 


Contentious Lawyers that are retained inanjt M 
Cauſe, keep cloſe to ſome expreſſion Fallen | 
from the adverſe party at unawarcs. 324 "oy 


LooklilnGc- Crassts. 


Flat Look#ng-Glages caſt forth their RefleQion tg. " 
wards but one place, but the Spherical eye. 


ry way, 9 
L YNCEAN. ” 

The Lynrean Academick the firſt Diſcoverer & 

the Solar ſpots, and all the other Celcſi;a 

Noveltics, 312 
The Hiſtory of his proceedings for a log T 


time, about the Obſervation of the Solar 
Spots, 312 


M 


MAGNET. 


Many propertics in the Magnet. _ '; 
The Magnet armed takes up more Iron, than 
when unarmed, 369 
The true cauſe of the Multiplication of Verte 
inthe Magnet, by means of the Arming, 370 
A ſenſible proof of the Impurity of the Mar- 
net, rl 
The ſeveral Natural Motions of the May- 
ret. 
Philoſophers are forced to confeſle that the 
Aagnet is compounded of Celeſtial Subſtan- 
ccs, and of Elementary. 375 
The Error of thoſc who call the 2/agnet a mixt 
Body , andthe Terreſtrial Globe , a ſimple 
Body. 75 | 


3 
An improbable Effet admired by Gilbertus in 
the Magnet, 376 


Macnztrticx Philoſophy. 


The. Magnetic Philoſophy of William Gilbert. 
364 

MacnTrTuvps: 
The Magnitude of the Orbs and the Velocity 
of the Motions of Plancts anſwer proporti- 
| | | onably, 


The T able; 


onabry 3 as if deſcendedirom the fame 
lace, 19 
Immenſe Mzenitudes and Numbers are incom- 
prehenſfible by our Vnderſtandings. 332 


Maxrs. 


Mars neceſſarily includeth within its Orb the 
Earth, andalſo the Sun. 298 
Mars at its Oppoſition to the Sun , ſeems ſixty 
times bigger than toawards* the ConjunRti- 
on. 298 
Mars makes an hot aſſault upon the,Coperni- 
can Syſteme, 302 


MarsSILIUus:. 


Sienor Ceſar Marſilizzs obſcrveth the Meridian 
to be moycable. 422 


MEtDlIlcEaN. 


The time of the Medicean Planets converſt- 

ons. 101 
The Medicean Planetsare as it were four Moons 
about Fuprrrr. 307 


MrzDITERRAN- 


Mediterranean Sea made by the Seperation of 
Abila and Calpen. 35 
The Voyages in the Mediterran from Eaſt to 
Weſt are made in ſhorter .times than from 
Welt ro Eaſt. 403 


Mctrxcunry. 


The Revolution of Mercury concluded to be 
about the Sun, within the Orb of Venus.298 
Mercury admitteth not of clear Obſervari- 
ONS. 307 


M o oO Nx. 


The Moon hath no Generation of things, 
like as we have , nor 1s it inhabited by 
Men, 47 

In the Moon may bea Generation of things dif- 
ferent from ours. 47 

There may be Subſtances in the Moon , very 
different from ours. 48 

The firſt reſemblance between the {Moon and 
Earth, which is that of Figure , is proved, 
by their manner ot being illuminated by the 
Sun. | 48 

The ſecond reſemblance is the 24vons being 

p2* 


Opacous, as the Eerth; 43 
The third reſemblance is the Moors being Denſe 
and Mountainous as the Earth. 4.9 
The fourth reſemblance is the 1/09;5 being ot 
ſtinguiſhed into two different parts for Cla- 
rity and Obſcurity , as the Terre{iiial Globe 
into Sea and Land. 49 
The fifth reſemblance is Mutation of Figures in 
the Earth, like thoſe of the Afoors. and made 
with the ſame Pcriods. a9 
All the Earth ſeth halfe onely of the 2400s, 
and halfe onely of the Moor (ecth ail the 
Earth C1 
Two Spots in the Moon , by which it is percej- 
ved that She hath reſpe& to the Centre of 
the Earth in her Motion. 52 
Light refleted from the Earth into the 2999.5 2 
The fixth reſemblance is that the Earth and 
Meon interchangeably illuminate, 53 
The ſeventh reſemblance is that the Earth and 
Moon interchangeably Fcclipſe. 53 
The Secondary Clarity of tae Moon N-emed 
to be its Native Light. 54. 
The Surface of the Aon more ſleek then any 
Looking-Glatle. 55 
The eminenciesand Cavitiesin the -9r.5 if)ue 
ſions of its Opacousand Perlpicuous p::t5, 55, 
The —_ Surface is ſharp, as is larg<iy pro. 
ved. 
The Moos , if itit were fleck like a Spheric:l 
Looking-Glaſſe , would bc invifibic. 69 
& 62 
The apparent Vnevenneſſes of the Mzons Sr. 
" face aptly repreſented by Mother of 
Pearl, 70 
The apparent Vnevenneſles of the 1/22r cannot 
beimitared by way of more and leile Opa. 
City, and Perſpicuity 71 
The various Aſpects of the eMoor imitatle by 
any Opacous marter. 71 
Sundry Phznomena from whence the Moyz; 
Montuoſity is argued. 7t. 
The Moon appears brighter by night , than by 


day. 72 
The Moor beheld in the day time, is like to a 
little Cloud. 7A 
Clouds are no lefle apt than the 2700s to be 11- 
luminated by the Sum. 73 
A Wall illuminated by the Sun , compared to 
the Moon, ſhines no lefiethan ir. 72 


The third reflection of a Wali illuminatcs more 
than the firſt of the ſon, | 
The Light of the 2720s weaker than that 0: the 


Twy-light. 7 
The ſecondary Light of the 24997 cauſed by the 
Sun , according to ſome, 76 
The 


The ſecondary ;Light 'of the 2400» appears 
 informof a Ring, #. e. brightin the extreme 
Circumference, and not inthe midſt , and 


why. 77 
The ſecondary Light of the Moon, how it isto 
be obſcrved. 78 
The Moons Diſcus in a Solar Eclipſe can be ſeen 
oncely by Privation, 78 
Solidity of the 2/oons Globe argued from its 
being Mountainous. 81 
The fecondary Light of the Moon clearer before 
the ConjunRion than after. $2 


The obſcurer parts of the Mo07 are Plains, and 
the more bright Mountains. 8 ; 

Long Ledges of Mountains about the Spots © 
the Moon, $3 

There are not generated in the ſoon things 
like to ours , but if therebe any Producti- 


ons, thcyare very different. 83 
The Meon not compoſed of Water and 
Earth. 83 


Thoſe Aſpe&ts of the Sun neceſſary for our 
Productions, are not ſo inthe Moon, B83 
Natural Dayes in the Moos are of a Moneth 
long. 84 
To the Moon the Sun declineth with a difference 
of ten Degrees, and to the Earth of Forty 
ſeven Degrees. 84 
There are no Rains inthe Moon, $4 
The Moon cannot ſeperate from the Earth, 295 
"The Myoxs Orbe cnvironeth the Earth, but not 


the Sun. 299 
The Myon much diſturbeth the Order of the 
other Planets, | 362 
The Moons Motion principally ſought in the 
Account of Ecliples. 416 
The Mooz is an Athereal Earth, 492 


Mort1on and Motions. 


Motion of Projets. Vide Proje#s. 
The Conditionsand Attributes which differ the 
Celeſtial and Elementary Bodies depend on 
the Morzons affigned them by Ariſtotle, 25 
Peripateticks improperly afſign thoſe 2or7oxsto 
the Elements for Natural with which they 
never were moved, and thoſe for Preternatu- 
ral with which they alwayes move. 33 
Motion, as tothe things that move thereby, isas 
if it never were, and fo farre operates, as it 
relates to things deprived of Motion, 98 
Motion cannot be made without its moveable 
Subjc&t. I 04. 
Motion and Reſt principal Accidents in Na- 
ture, | I12 
Two things neceſſary for the perpetuating of a 


14" 


The T able; 


Motos ; an unlimited Space, andan incox. 
ruptible Moveable. 117 
Diſparity in the Mo#ons of a Stone falling'from 
the Round Top of a Ship , and from the 
Top of a Tower. 123 
The Motjon of grave Pendula might be perpe. 
tuated , impediments being removed. 203 
Ye the Morton of a Cadent Body igcoj. 
eced, 2 
The Motzon of the Eye argueth the Motion of by 
Body looked on. 224 
Different Motions depending on the FluRuzi. 
on of the Ship. 226 
Our Mot:on may be either interne, or externe 
and yet we never perceive or feelit, 219 
The Motjon of a Boat inſenfible to thoſe that are 
within it, as to the Senſe of Feeling. 229 
The Motion of a Boat ſenſible to Sight joyned 
with Reaſon. 229 
A ſimple Body, as the Earth, cannot moye with 
three ſeyeral Motions. 231 
Motion and Reſt are more different than Right 
Morzon and Circular, 237 
One may more rationally aſcribe to the Earth 
two intetn Principles to the Right and Cir- 
cular Motion , than two to Motion and 
Reſt, | | 237 
The diverſity of Mozzons helpeth us to know 
the Diverſity of Natures. 237 
Bodies of the ſame kind , haye Mettons that 
agree inkinde. | | 239 
The greatnefſeand ſmallneſſe of the Body make 
a difference in Motion and not in Reſt. 243 
Every penfile and librated Body carried round 
in the Circumference of a Circlc acquireth 
of ir ſelf a Morzon in it ſelf equal to the 
ſame. | 362 
Two forts of Mon in the containing Veſſel 
may make the containing VV ater to riſe and 


| fall. 387 
An Accident in the Earths Motzos impoſſibleto 
be imitated, 393 


Azsorute MoTtion : Things faid to 
move according to certain of their parts, 
and not according to their whole , may not 
be ſaid to moye with an Abſolute Met#on, but 
per accidens, 491 

Animal Mortron: The Diverſity of the 
Motzens of Animals, depend on their Flex- 


ures. 232 
The Flexures in Animals are not made for vary- 
ing of their Mot/ons., 232 


The Motions of Animals are of oneſort. 232 
The Motions of Animals are all Circular. 233 
Secondary Motionof Animals dependent onthe 
ht 
nr 


We ec ah f 


Animals. would not grow weary of: their'Mo- 
tion » proceeding as that which is affigned 
_ tothe Terreſtrial Globe, . 244 
The Cauſe ot the wearineſle rhat attends the 
Matios of Animals, ' 1.1244 
The Motion of an Animal 'js rather to be called 
Violent than Natural. 244 
Annuar Mortion: The Annual Motion 
of the Earth muſt cauſe a conſtant and ſtrong 
Winde. 228 
TheErrour of the Antagoniſt of Copernicus is 
manifeſt, in thathe declareth thatthe Annual 
and Diurnal Motion belonging tothe Earth, 
are both one way , and not contrary. 235 
The Annual Mozj/on of the Earth mixing with 
the Morions of the other Planets ; produce 
extravagant Appearances, 296 
Reſt, Annual Motion, and the Diurnal, ought 
to be diſtributed betwixt the Sun, Earth; and 
Firmamentr. | 300 
Granting to the Earth the Annual , it muſt of 
neceſhty have the Diurnal A40/ton aſſigned to 
it. 00 
The ſole Annual Motion of the Earth, cnlach 
great inequality in the Adorrons of the. Pla- 
nets, | _ } 
A Demonſtration of the inequalities of the three 
{uperiour Planets dependent on the Annual 
Motion of the Earth. | 310 
The Annual Motion of the Earth moſt apt to 
render a reaſon of the Exorbitance of t 
five Plants. 312 
Argument of Tycho againft-the Annual Mogt- 
o# , from the invariable Elevation of the 
Upon the Annual Motor of the Earth, alterati- 
- _ enſuc in ſome Fixed Stars, not inthe 
ole. | . 
The Parallogiſme of thoſe who believe that 4 
the Annual Motion great alterations are to 
be made about the Elevation of the- Fixed 
Stars , is confured; 341 
Enquiry is made what mutations , and in what 
Stars, are to be diſcovered by means of the 
Earths Annual Motzoz. 342 
Aſtronomers having omitted to inſtance whar 
alterations thoſe are that may be derived 
from the Annual Motiez of the Earth , do 
thereby teſtific that they never rightly un- 
derſtood the ſame. - 343 
The Anuual Moto» made by the Centre of the 
Earth under theEcliptick , and the Diurnal 
Motion made by the Earth about its own 
Centre, | | |. 344 
Obje&ions againſt the Earths Annual Morten 
taken from the Fixed Stars placed in the E- 
_ <eliptick 


The Table; 
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An Indice or Obſervationin the Fixed dewalt 
tothat whichis (cen inthe Planers, is an Ar- 
gument of the Earths Annual Motion. 347 
The; Suns: Annual Motion how it cometh to 
pale, according to Copernicus. 355 
The Annual and Diurnal Merion a2 conſiſtent 
_ in the Earth, G 362 
Three wayes of altering the proportion of the 
Additions of the Divrnal Revolution to the 

, Annual Mottion.. "S 409 
The Earths Annual Mot#on thorow the Filiptick 
. unequal, by reaſon of the Moons Miter, 41 
The Cauſes of the incquality of the Additions 
and Subſtractions of the Diurnal Converſj- 
" on fromthe Annual Mytron. 418 
Cixcurtan Mortion: Circular and Right 
Moxies arc ſimple, as proceeding in (imple 
Lines, WIIED : " "Wo 
The Circular Motion isnever acquired Natural. 
ly , unlefſe Right Motion precede it, 18 
Circular Mozton perpetually uniforme. = ,.18 
In the Circular Metion cvery point in the Cir- 
, cumference is the beginning and end, 20 
Circular Mtn onely is Unitorme; 20 
Coons , Motion may be continued perpetu- 
ally. | | 20 
Cireutar Motron onely and Reſt are apt to con- 
lerve Order, 20 

To the Circulat Motion no other Motzon is con 
trary. | 26 
Circular Motions arc not contrary , according 
to Ariſtotle. | I00 
The Moxias of the Parts of the Farth returning 
-to their Whole , may be Circular. 2537 
The Velocity in the Circular Morton encreaſerh 
according to the cncreaſe of the Diameter 

_ of the Circle. 243 
Circular Motos is truly ſimple and perpetu- 
. ©” = _ 
Circular Motion belongeth to the Whole Bo- 
dy, and the Right to its Parts 496 
Circular and Right Motion are coincident, and 
may conſiſt rogether inthe ſame Body. 496 
Counmuon Morion: A notable Inſtance. 
of Sagredus , to ſhew the non-operating of 
Common Motos, I51 
An Experiment that (heweth how the Com- 
mon Motzon is imperceptible. 224 
The concurrence of the Elements in a Com- 
mon Motion imports no morethan their con- 
currence in a CommonReſt. 239 
Common Moetzo# is as if it never were. 223,340 
Comnynanssrivs MortlioN: Compreſhve 
Morten is proper to Gravity , Extcnlive to 
Levity. 493 
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Coxtrrany MoTidNns : An Experi- 
ment which plainly ſhews that two Con- 
trary Morions may agree in the ſame Move- 
able. . 363 

The parts of a Circle regularly moved about its 
own Centre , move in diverſe times with 
Contrary Motions, 389 

Des ctxvingG MoT1oN t The Inclination of 
Grave Bodics to the Adotion of Deſcent , is e- 
qual to their 'rcfiſtance to the X/otion - of 
Alcent, 191 

The Spaces paſt in the Deſcending Motion of 
the falling Grave Body, areas the Squaresſof 
their times. 198 

The Motion of Deſcent belongs not to the Ter- 
reſtriai Globe , but to its parts. - 362 

Divaexnar Motion : The Diwrndl Motion 
ſeemeth Commune to all the Vniverſe , the 
Earth oncly cxcepred. 97 

Diurnal 24:1402 why it ſhould more probably 
b-long to the Earth than to the Reſtof the 
Univerſe. : .-. 1 98 

The firſt Diſcourſe ro prove that the Diurnal 
Motion belongs to the Earth. - * '-99 

The Diurnal 2444ion cauſeth rio Mutation among 
Celeſtial Bodies , but all changes haverelati- 
on to the Earth. | .t00 

A ſecond Confirmation that}the Diurnal 2ort- 
on belongs to the Earth. . + 100 

Athird Confirmation that the Diurnal Motion 
belonysto the Earth, of Iol 

Afourth, fifth, and ſixth Confirmation that the 
Diurnal Metion belongs to the Eatth.  toz 

Aſeventh Confirmation that the Diurnal Mo- 
tion belongs to the Earth, | 103 

If the Diurnal Aforion ſhould alter , the Annual 


Period would ceaſe, 409 
Locart MoTtion : Local Motron of 'three 
kinds, Right, Circular, and Mixt. 6 


An entire and new Science of our Academick 
[ Galileo] concerning Local Motion, 198 
Mixt Motion : Of Mixt Motion we ſee not 
the part that is Circular, becauſe we pertake 

. thereof, 218 
Ariſtotle granteth a Mixt 4404i0z to Mixt 
Bodies. 375 
The Motion of Mixt Bodics ought to be ſuch as 
may reſult from th: Compoſition of the Mo- 
zjons of the fimp'c Ludies compounding. 375 
Nartvrar Motion : Accelleration of the 
Natural Motion of Graves is made according 
to the Odd Numbers beginning at Vni- 
OM, 198 
Natural Afotjon changcth into that which is 
Preter-Natural and Vigient. 212 
Pa@oG@kt5s5Sivs MorTion : 


The Progreſſive 
Ho- 


Matos may. make the Water in/a. 
rim'to and fro © IS1 va _— D 
Ricut Mort1on : - Sometimes Siniple ny 
— L—_— Mixt y —_— to Ariſtotle, $ 
t Motion im le in the Worl 
Drdivare. fy ons. 
Right A/0ton Narurally Infinite. 
Right Motion Naturally Impoſſible, 
Right orion might poſſibly have been in the 
Firſt Chaos, in 
Right Motica is uſeful to reduce into Order 
things our of Order. I 
Right Motion cannot naturally be Perpetual, 2 
Right Motion aſſigned to Natural Bodies, tore. 
duce them to perfe Order , when remoyeq 
from their Places. bs 
=— a_ of Grave Bodies manifeſt tg 
cnle, : 2 
Right Motion with more rcaſon aſcribed to he 
Parts, than to the whole Elements. 
Right Motion cannot be Eternal , and conle- 
quently cannotbe Natural to the Earth. 117 
Right Motzon ſcemeth to be wholly excludedin 
Nature. 147 
With" ewo Right Maortons one cannot compole 
Circular eMotions, | 375 
Right Motios belongeth to imperfe& Bodics, 
' and thatareour of their Natural Places, 455 
Right Moron is not Simple. 495 
Right Ador;onis cvcr mixt with the Circular. 495 
StmPlzs MoTronx peculiar onely to Simple 
Bodies. 494 
TexxEsSTREAL MoTiox Collected from the 
'Stars. =- 229 
The Parts of the Terreſtrial Globe accclerate 
andretard in their Mot/on. 02:5. 
One ſingle Terreſtrial Moron ſufficeth not to 
'produce the Ebbing and Flowing. q21 
Uneven Motion may make the Water in 
* 'a Veſſel to Runtoand fros 387 
The Mixture of the. two Motions Annual and 
Diurnal , cauſeth the uncvennefle in the 
' Mozion of the parts of the Tercſtrial 


Mo v x. 
Its queſtionable whether deſcending Bodies 
Move in a Right Linc, 21 


Ariſtotles Argument to prove that Grave Bodics 
Move with an inclination to arrive at the 
Centre. 23 

Grave Bodics Mozetowards the Centre of the 
Centre of the Earth per Accidens. 22 

Things forſaking the place which was natural ro 


them by Creation,are ſaid to Move violently, 
an 


and na:urally .cend to retufh back to the 
ſame. 492 


MovztaBLlet, Oc. 


A Moveatl: bcing in the ſtare of Reſt: ſhall not 
move unleſſe it have an inclination to ſome 
particularPlace, rota ga It 

The Moveable accellerates its Motion in going 
towards the Place whither it hathan inclina- 
tion. 188 0 

The Moveable departing from Reſt goeththorow 
all the Degrecsof Tardity. T2 

The Moveable doth not accelerate ſave only as 
it approacheth ncar to its terme of Reſt. 12 

To introduce in a Moveable a certain Degree of 
Velocity, Nature made it to moycin a Righc 
Line. | 12 

The «Moveable departing from Reſt paſſeth 
throughall the Degrecs of Velocity without 
Saying any... (1 283 

The Grave Moveable deſcending , acquireth 

\ Impetus ſufficienr. to. re-carry it-to the-like 
height. T3 

The Impetus of Moveables equally approaching 
ro the Centre are,equal:. 14 

Upon an Horizontal Plane the Moveable lyerh 

; ſtill, TEE | , 4 14 

A ſingle Moveable hath; but one only Natural 
| Motion, and all the reſt are by participa- 

tion. on 


Foto? | \-1O 
A Line deſcribed by a Moveeble int its :Natural 
Deſcent, the Motion of the Earth abour its 
own Centre bcing preſuppoſed, would pro- 
bably be the Circumference ofa Circle. 145 
A Moveable falling from- the top of. a Tower 
moveth in the Circumterence of a Circle.146 
A Moveable falling from a Tower. moveth 
neither more nor leſſe, then if it had ſtaid 
alwayes there. - "WS. 146 
A Moveable falling from a Tower moveth with 
- an Vniforme not an Accelerate Motion. 146 
' The Cadent Moveable, if it fall with a Degree of 
Velocity acquired in a like time with ah 
Uniform Motion, it ſhall paſſe a ſpace double 
to that paſled with the Accclerate Mo- 
tion.. fo | 202 
Admirable Problems of Moveables deſcending 
by .the Quadrant of a 'Circlc ,/ and thofe 
deſcending by all che Chords of the whole 
Circle: "4-11 T3 
AACK, MunpaNne. 


Mundane Bodies were moved inthe beginning 
in a Right Line , and afterwatds circularly, 
according to Plato, T1 
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That which is Violent cannot be Eterna!l, and 
that which is Eternal Cannot be Natural, 116 


Nartuke, and Natures. 


Neure attemp:s not things impoſſible to be 
effected, Es 10 
Nature\never doth that by many things which 
may be done by a few. | 99 
Nature firſt made things as ſhe pleaſed, and 
afterwards capacitated Mans underſtandin 
for conceiving of them. . '23 
From Common Accidents one cannot kaow 
_ different Natures, 238 
Natures Order is to make thelcfſer Orbesto Cir. 


_culate in ſhorter times, and the bigger in 

| longer. ET NN 243 

That which to us ts hard ro beunderſtoodis with 
Nature calie ro be cffeted, 


Oo 
Nature keeping within the bounds affigned big 
-lirtlecarerh thar her Merhods'of opperating 
. All withinthe reachof Humane Capaciry.4 3 3 
Watures Ationsnolefs admirably diſcover Got 
' 'td us than Scripture DiQions, © © 234 


Ntkves. 


The Original of the Nerves according to Arifto- 
tle, and according to Phyſirians, G1 
The ridiculous Anſwer of a Phyloſopher deter - 

: mining the Original of the Nertes. 91 


OBJEcrT s: 
0bjedts, the more. Vigotous they atein Light, the 
more they do ſcem to cncreafe, ©. 3o5g 
That Remote 9bje& appear fo. ſmall. is the 
Defe& of the Eye, as is demonſtrated, 337 


In 0je#s far Remote. and Luminoys, a ſmall 
acceſſion or receflion is impercepuble. 35 0 


Orinitions. 


It's all one, whether Opinions are.ritw to Men, or 
Men new to Opinions. | 77 


Ors2t, and Orber- 


The greater Orbes triake their Converſions in 


orcater 


The Table; 
ion & 331 
Irs more rational, that the Orhe Containing and 

the Parts contained do moye all about one 
Centre; than abour divers. 295 


| preater times; 


P 


PassloNS% 


Infinite P:/ionsare perhaps but one onely, 87 


P:exDuLu mn, and Pendula- 
Pendula might have a perperual Motion, impedi- 


' ments being removed. 203 
The Pendulum hanging ata longer thread maketh 
its Vibrations more {cldome than the Pengu- 
lam hanging at a ſhorter. 206 
The Vibrations of the ſame Pendulum are made 
with the ſame frequency , whether they be 


ſmall or great. | 206 
The cauſe which impedeth the Pendulum, . and 
reducerh it to reſt. 206 


The thread or Chain to which the' Pexdulum is 

* Faſtened makethan Arch,and dothnot ſtretch 
it ſelt ſtraiphr out in its V ivrations. 207 

Two {6- notable Accidents inthe Penduls 
andtheir Vi 


PexIPATETILICK, Oc. 


Paripaterich Phyloſophy unchangeable. 42 
A, brave reſolution of a certain Peripatetick 
Philoſopher to prove the Right Line to bethe 
ſhorteſt of all Lines, 182 
The Paralogiſme of the ſaid Perjpatetick who 
proveth Ignotum per ignotins. 183 
The Diſcourſes of Perjpateticks full of Errors and 
_ Contradictions. 376 
The Perjpateticks perſecuted Galileo out of envy 
to his happy Diſcoveries in Phyloſophy. 427 
The Peripateticks in dete& of Reaſons repair to 
© Scripture for Arguments againſt their 
Adverfaries. 429 


PHuyYLOSOPHERS 


Itis notjuſt,thatthoſe who never Phyloſophate, 
ſhould uſurp the tile of Phylofqpbers. 96 


PuyYlLOSOPH Ys 


The Diſputes and ContradiQions of Phylo/ophers 
may conduceto the benefit of Phyloſophy. 25 

A cunning way to gather Phy/sephy our of any 
Book w rs 93 
PL 4- 


Praners. 

The approximation and receſſion of the thre; 
ſuperiour- Planets importeth double the Suns 

| ace. | of the Planets apparent Ma ue 
rudeleſſe in Saturn thanin Jupiter, and le; 
in Jupiter than in Mars, and why. * 2 

The Station, DireRior , and Retrogradation cf 
the Planets is known in relation to the fixeg 

_ Stars. 

The particular Struftures of the Orbes of * 
Planets not yet well reſolyed. 6 

The Planets places may more certainly *he 
aſhgred by this Dodtrine, than by that of 
Prolomies great Almageſt, a6g 


PrLart 06. 


Tlato held, that Humane underſtanding pertook 
of Divinity, becauſe it underſtood Num. 


Plato his Anigma , and the Interpretation « 
it 
. 498 


Port. 


The jnvariable Elevation of the Poleurged as an 
entagainſt the Annual Motion, 338 
RO ple to prove = the Altitade of the 
of: ought not to vary by means of the Earths 
Annual Motion, F : mo 


PowER. 
Ofan infinite Power one would think a greater 


part ſhould rather be imployed than 
lefler, Ioy 


PrkIiNCIPLESs. 


By denying Principles in Sciences, any Paradox 


may be main 28 
Contrary Principles cannot naturally reſide in 
the ſame SubjeR. 211 


PraojEcr, (c, 


The P»oje&, according to Ariſtotle , is notmo 
ved -by virtuc impreſſed , but by the Me- 
dium. 130 

Operation of the Medium in continuing the 
Motion of the 7roje#. 31 

Many Experiments and Reaſons againſt the 
Motions of Projef; aſſigned by Ariſtotle. 132 

The Medium doth impede and not conferre the 

Mo- 
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Motion of Projefts. 134 


An admirable accident in the Motion of Pro- 


jeczs. 135 
Sundry curious Problems touching the Motion 
of Projects, | [ 
Projefs continue their Motion by a Right Line 

that follows the direQion of the Motion 
made together with the Projicient , whilſt 
they were conjoyned therewith. I54 
The Motion impreſſed by the Projicient is onely 
in a Right Line. 170 
The P7oje# moveth by the Tangent of the Cir- 
cle of the Motion preceeding in the inſtant 
of Seperation, 172 
A Grave Proje# aſloon as it is ſeperated from 
the Projicient , beginneth to decline. 173 
The Cauſe of the Proje&#jon encreaſeth not ac- 
cording to the Proportion of Velocity en- 
creaſed by making the Wheel bigger. 18g 
The Virtue which carrieth Grave Proje&s up- 
wards, is no leſle Natural to them than 
the Gravity Which moveth them down- 
wards, 211 


ProrOmMy, nc. 


Inconveniences that are in the Syſtem of Pro- 
lomy. 309 
Ptolomies Syſtem full of defeRts. 476 
The Learned both of elder and later times diſ- 
ſatisfied with the Pzolomaick Syſtem, 477 


PYTHAGORAS, ON. 


Ppthagorick Miſtery of Numbers fabulous. 3 
Pzthagoras offered an Hecatombe for a Geo- 
metrical Demonſtration which he found. 38 
Pythagoras and many other Ancients enumera- 
ted, that held the Earths Mobility, 437 & 468 


R 
Rays: 


Shining Obje&s ſcem fringed and environed 


with adycntirious Rays, 304 
Rx 87. 

Reſt, Vide Motion. F2 

Reſt the Infinite degree of Tardity, It 


RgBTROGRADATIONS. 


Retrogradations more frequent in Saturn, lefſe 
fre quent in Jupiter, and yet leflc in ___ 
| an 


and why, +. HI2 
The Retrogradations of Venus and Mercury 
demonſtrated by Apollonius and Coper- 


nicus. 214 
Sg 
SATURN. 


Saturn for its ſlowneſſe , and Mercury for its 


late appearing, were amongſt thoſe that were 
laſt obſerved. 416 


SCARCITY. 


Scarcity and Plenty enhanſe and debaſe the price 
of all things. 43 


SCHEINER, 


Chriſtopher Scheiner the Jefuit his Book of Con- 
cluſtons confuted. 78 & 195, & ſeq. & 323 
A Canon Bullet would ſpend more than fix 
dayes in falling from the Concave of the 
Moon tothe Center of the Earth, according 
to Scheiner. 195 
Chriſtopher Scheiner his Book entituled Apelles 
poſt Tabulam cenſured, and diſproved. 313 
The Objeftions of Scheiner by way of Intcrro- 
gation, 236 
Anſwers to the Interrogations of Scheiner. 336 
Queſtions put to Scheiner , by which the weak- 
nefle of his is made appear, 336 


SC1iENCES» 


In Natural S:/e:ces the Art of Oratory is of no 
uſe, 40 
In Natural Scences it is not neceſſary to ſeek 
Mathematical evidence, 206 


SERIPTURE; OX 


The Caution we are to uſe in determining the 
Seriſe of Scripture in difficult points of Phy- 
loſophy. 1427 

Scripture ſtudiouſly condeſccendeth to the ap- 
prehenfion of rhe Vulgar. | 

In dicufling of Natural Queſtions , we ought 
not to begin ar Scripture , but at Senſible 
Experiments and Neceſſary Dcemonſtra- 

tions. | 433 

The intent of Scripture is by its Authority to 
recommend thoſe Truths to our belicic, 
which being un-intelligible, could no other 
wayes be rendered credible. 434 

| Yy y Ser ive 
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$:3ipture Authority to be preferred, evenin Na- 
tural Controverſics to luch Scicnces as are 
not confined to a Dcmoenſtrative Me- 


thod. : 434 
The Pen-men of Scripture, though read in A- 


fironomy , intentionally forbear to reach vs 
any thing of the Nature of the Stars, 435 
The Spirit had no intent- at the Writing of the 
Scripture, to teach us whether the Earth mo- 
veth or ſtand<th ſtill, as nothing concerning 
our Salvation, | 436 
Inconveniencics that ariſe from licentious u- 
ſurping of Scripture, to ſtuffe out Books that 
treat of Nat. Arguments. 438 
The Literal Senſe of Scripture joyned with the 
univerſal conſent of the Fathers, is to be re- 
ceived without farther diſpute. 444 
A Text of Scripture ought no leſle diligently 
to be reconciled with a Demonſtrated Pro- 
poſition in Philoſophy , than with another 
Text of Scripture founding. to a contrary 
Senſe, 446 
emonſtrated Truth ought to affiſt the Com- 
mentator in finding the true Senſe of Scr;p- 
re, 446 
It was neceſſary by way of condeſcenſion to 
Vulgar Capacitics , that the Scripture ſhould 
ſpeak of the Reſt and Motion of the Sun and 
Earth in theſame manner thatit doth. 447 
Not onely the Incapacity of the Vulgar , but 
the Current Opinion of thoſe times, made 
the Sacred Writers of the Seripruys to ac- 
commodate themſelves to Popular Eſteem 
more than Truth. 447 
The Scripture had much more reaſon to affirm 
the S:n Movcable , and the Earth Immove- 
able, than otherwiſe. 448 
CircumſpcRion of the Fathers about impoſing 
poſitive Senſes on Doubtful Texts of Scrrp- 
fure. 45k 
Tis Cowardice makes the Anti-Copernican fly 
to Scripture Authoritics, thinking thereby to 


affright their Adverſarics. A5S 
Scripture ſpeaks in Vulgarand Common Points 
after the manner of Men. 462 


The intent of Scripture is to be obſerved in Pla- 
ces that ſcem to aftirme the Earths Stabi- 
lity. 464 

Scripture Authorities that ſcemto afirm the Mo- 
tion of the Sun and Stability of the Earth, 

- divided into fix Cliſles. :...478 

Six Maximes to be obſerved in Expounding 

Dark Tcxts of Scrzpture. ASI 


Scripture Texts ſpeaking of things inconvent- 
ent to be underſtood in their Literal Senſe, 
arg to be interpreted one of the four waycs 

| named, 


y the Sacred Scripture accommodates ; 
to the Senſe of the Vulgar, os x 


I E A. 


The Seas Surface would ſhew at adift 
obſcure than the Land. 2" "©" 


The Seas Refletion of Licht much weak va 
that of the Earth. « 7" 


$ 
The Iſles are tokens of the unevenneſſe of hs 
Bottoms of Seas, 383 


SELEUCUS. 


Opinion of Seleucus the Mathematician cen. 
\ured. 422 


S ENS bk» 
He ray denicth Se/z, deſerves to be deprived 
OT It, 2I 
Senſe [heweth that things Grave move ad Me. 
dium , and the Light to the Concave, 2x 
It is not probablethat God who gave vs our 
Senſes, would have us lay them aſide, and 
look for other Proofs for {uch Natural Points 


as Senſe {ets before our Eyes. 434 
Senſe and Reaſon leſle certain than Faith; 475 


SILVER: 


Silver burniſhed appears much more obſcure 
than the unburniſhed, and why. 64 


SIMPLICIU S« 
Simplicius his Declamation. h2 
SOCRATES. 


The Anſwer of the Oracle true in judging Ss 
crates the Wileſt of his time, 85 


SORITE $- 
The Forked Sylogiſme called =:y4i%s, 29 
SPEAKING: 


We cannot abſtrat our manner of Spealing 
trom our Senſe of Seeing. 461 


SPHER Eo 


The Motion of 24 hours aſcribed to the Higheſt 
| Sphere 


The T able; 


Sphere » diſorders the Period of the Inferi- 
IO2 


our. 
The Sphere although Material , toucheth the 
Material Plane bur in one point onely, 182 
The Definition of the Sphere. 182 


A Demonſtration that the gphere toucheth the 


Plane but in one point. . 183 
Why the Sphere in abſtract toucheth the Plane 
onely in one point, and nor the Material in 
Concrete. 184 
Conta& in a Single Point is not peculiar to rhe 
perfe& Sphere onely , but belongeth to all 
Curved Figures. 185 


In a Moveable Sphere it ſeemeth more reaſona- - 


ble that its Centre be ſtable, than any of its 
parts. 390 


Seutre of AGivity. 


The Sphere of A&ivity greater in Celeſtial Bo- 
dies than in Elimentary. 59 


STARRY SPHERE. 


Wearineſſe more to be feared inthe Starry Sphere 
than in the Terreſtrial Globe. 245 
By the proportion of Jupircr and of Mars, the 
Starry Sphere is found to be yet more re- 


mote. 33% 
Vanity of thoſe mens diſcourſe , who argue 


the Nayry Sphere to be too vaſtin the Copet- 


nican Hyporthelis. 335 
The whole Starry Sphere beheld from a great di- 


ſtance, might appear as ſmall as one ſingle 
far, 335 


SPHERICAL. 


The Spherice/ Figure is cafier to be made than 
any other, 186 
Spherical Figures of ſundry Magnitudes , may 
be made with one ſole Inſtrument. 187 


I PIRIT- 


The $pzr;t had no intent to teach us whether 
the Earth moveth or ſtandeth till ; as no- 
thing concerning our Salvation. 436 


SOLAR Spors: 


$zots generate and diſſolye in the face of the 

Sun, 38 
Sundry Opinions touching the Solar Spots, 39 
An Argument that neceſſarily proveth the Ss: 


lar Spots to g2nerate anddiſlolye, AD 
A 


A concluſive Demonſtration to prove that the 
= are contiguous to the Body of the 
un, 

The Motion of the Spers towards the Circuth- 
cumference of the Sun appears flow. 4r 
The Figure of the Spors towards the Circumftz- 
rence of the Suns Dilcus , appcar narrow. 
and why. at 
The Solar Spots are not Splcrical , but flat, like 
_ thin plarcs. 41 
The Hiſtory of the proccedings of the Acade- 
mian for a long time about the Obſervation 

, of the Solas Spots, 312 
A conceit that ſuddenly came into the mind of 
our Academian concerning the great conſe- 
quence that followeth upon the Motion of 

. the Solar Spots, 314 
Extravagant Mutations to be obſervcd in the 
Motions of the Solar Spots forc{cen by the 
Academ'ck, in caſe the Earth had the Annu» 

. al Motion. 314 
The firſt Accident to be obſerved in the Moti- 
on of the Solar Spots, and conſequently all 

__ thereſt, explained, | 315 
The events bcing obſerved were anſw2r:ble to 
_ the Predidtions touching theſe So:s. 318 
Though the, Annval Motion affigned to the 
Earth, an{wcreth to the Phxnomena of the 
Solar Spots , yet doth it not follow by conver- 
ſion, that from the Phxnomena of the Spors 
one may inferre the Annual Motion to be- 

| long tothe Earth, 319 
The Pure Peripatcrick Philoſophers will laugh 
at the Spors and their Phenomena , as the 
Illufons of the Chriſtals in the Tele- 

. ſcope. mn 319 
The Solar Spots of Galileo. 494 


STrar and Stars. 


The Scars infinitely {urpaſſe the reſt of Heaven 
in Denlity. | 30 

It is no leſle impoſſible for a $:4r- to corrupr, 
 thanthe whole Terreſtrial Globe, 37 
New Stars diſcovered in Heaven. 33 
The ſmall Body of a Star fringed. about with 
Rays ,, appearcth very much bigger than 
plain, naked, and inits native Clarity. 6t 
An cafie Experimeni that ſheweth the cncreaſe 
in the Stars, by means of the Adyentitous 
Rays. _ 395 
A Star of the Sixth Magnitude ſupþpoled by Ty- 
cho and Scheiner an hundred and fix Millions 

. of times bigger than needs. 326 
A common errour of all Aſtronomers toaching 


the Magnitude of the Stars, . 326 
V<crus 


The T able. 


Venus ror dereth the Errour of Aſtronomers 
n determining the Magnitudes of Stars in- 


cxcuicable, EE. 
Away to mcaſurc the the apparent Diameter 
of a Star, 327 


By depriving Heaven of ſome Star, one might 
come to know what in{ucnce it hath upon 
us. 334 

Enquiry is made what Mmations , and in what 
St.ri, iS to be made by means of the Annual 


Motion of the Eartt. 342 
The Stars ncercr ro us make orcatcr diverfſitics 
than the more remote, 349 


Fixed STARS: 


Great diſparity amongſt the Motions of the 
Particular Fixe4 Stars if their Sphere be 
movycavlc. 102 

The Motions of the Fixed Stars would acccle- 
rate and retard in ſcycral times, if the Starry 
wcre movcablec, IO2 

The Probable Situation of the Frxed Stars. 299 

Suppoling the Annual Motion of the Earth, ir 
tollowcth thit ove Fixed Star 1s Digger than 


the wholc Grand Orbc. 324 
The apparent divcrfity of Motion in the Pla- 
nets, is infenſible inthe Fixed Stars, 325 


Suppotiing that a Fixed Star of the Firſt Mazni- 
mdc is 10 biggcr than the Sun, the diverſi- 
ty which is to great in the Planets, is al- 


ot in{cnſible in the Fixed Stars, 325 
The Diameter of a Fix24 Star of the Firſt Mag- 
nitude, andoneot the Sixth, 325 


The diſtance of a Fixed Star of the Firſt Magnt- 
rude, tic Star bring ſuppolcd to be equal to 
the Sun. ; 326 

In the Fixed Stars the diverſity of Alpet cauſed 
by the Grand Orb, is little more than that 
cauſcd by the Earth in the Sun. 326 

The Computation of the Magnitude of the 

_ Fixed Stars in rcipc& ot the Grand 
Orbe, 326 

The Apparcnt Diameter of a Fixed Star of the 
Firſt Magnitude , not more than five Se- 
conds, 328 

By another Suppoſition taken from Aſtrono- 
mers , [the dijtance of the Fixed Stars 1s cal- 
culatcd to be 10800 Scmidiameters of the 


Great Orbe, 331 
The place aſſigned toa Fixed Star is much leſle 
than that ot Planer, 335 


The Mutations of the Fixed Stars ought to be 
in ſome greater , in others lefler , and in 0- 
thers nothing at all. 343 


The grand Diftculty in Copernicus his Do- 
ctrine 


Eriae , is that which concerns the Phzno- 
mera of the Sun and Fixed Stars. , 
The Fixed Stars in the Ecliptick never Elevate 
nor Deſcend , on account of the Annu] 
Motion , bur yer approach and recede, 
The Fixed Stars withwur the Ecliptick elevate 
more or leffe , - according to thcir diſtance 
trom the Echprick. 347 
The Epilogue to the Phznomena of the Fixe 
-—» ama by the Annual Motion of the 
arth. 
A place accommodated for the Obſervation? 
the Fzxid Stars, asto what concerns the An. 
nual Motion of thc Earth, 352 


New STtar, 


The greateſt and leaſt Elevation of the Ne 
Star differ not from each other more than the 
Polar Altitudes , thc faid Srar being in the 
Firmament, 255 


STEEL. 


<22e! Burniſhed , behcld from one place appeas 
very bright , and from another , very ob- 
{curc, 64 


STONE. 


The Store falling from the Maſt of a Ship lights 
in the ſame place , whether the Ship moyc 
or ſtands (till. 125 


STRENGTH. 


The Sere-gth diminiſheth not, were it not em- 
ployed, 244 


-- Lay 


S U Neo 


The S4z more probably in the Centre of the 
Vniverſe than the Earth. Fe 21 
Obſervations from whence it is collected that 
the Sunand not the Earth, is in the Centre 
of the Celeſtial Revolutions. 295 
The Sz and Moon encrcaſe little by Irradia- 
tion. | 305 
The Szzit {elf teſtificth the Annual Motion to 
belong to the Earth. 312 
If th2 Earth be immoveable in the Centre ot 
the Zodiack, there muſt be aſcribed to che 
Sun four ſcycral Motions , as is declarcd at 
length, 320 
The- diftance of the Sx conteineth twelve 


hundred and eight Semidiamcrers of ce 
Earth, 


mn WW oe” os 


Y 


The 


"Ib | 325 
The Diameter of the Sun half a Degree, 325 
The pony Diameter of the Suu how much 
it is bigger than that of a Fixed Star. 3a$ 
AnExample of Gods care of Mankind, taken 
_ fromthe S#n, 333 
An exquiſite Obſervation of the approach and 
departyre of the Sun from the Summer $ol- 
. Rice, | or 352 
The Sur paſleth one half of the Zodiack nine 
dayes ſooner than the other. 416 
The Miracle in Joſhuah of the Ss ſtanding 
ſtill anſwers not to the intent of lengthening 
the day , but on the contrary excellently a- 
greeth with the Copernican Syſteme. 456 
The $w2 without change of place revolveth 
upon its own Centre in the ſpace of a 
Moneth. 457 
The Nobility of the Sz as being the Fountain 
of Light , Heart of the World , and Prin- 
ciple of Motion, | 


| | 457 
The Sw {tanding ſtill in Joſhuah explained by 
Kepler, 462 


The S## found to be neerer to vis than in times 
paſt , by five thouſand Miles. 469 
The Szxx#, Moon; and Stars , are onc and the 
_ ſamething. = | 485 
Why the S»nro our thinking moyethz and not 
How the Sus is ſaid to riſe and ſer by extrinfick 
denomination. FT 439 
The Sw is the King , Heart, and Lamp of the 
World. 497 


SYMPATHY» 


Sympathy and Antipathy , terms introduced by 
Phyloſophers , the more ealily to give a rea- 
ſonof many Natural Effe&s, 373 


 Srysrem of Copernicus. 


The Copernicen Syſtem onte admitted for true, 
Expoſitions might bc found out for all thoſe 
Scriptures than that ſeem to inake againſt 


* 459 
Didacus A Stunica held that the Scripture may 
be beft expounded by the Copernican Sy- 
fem. © 468 


SYSTEM of Univerſe: 


The Syſtem! of the Univerſe defigned from the 
The ES te problbly bige 
An Syfems of the Univerſe might p y have 
| brenimended to have been repreſen! by 

. | " the 


T able. 
. the Golden Candleſtick: 
The H/tem repreſented likewiſe by the Apple in 


590 


Paradice, $01 


TEtLESCorr. 


The Teleſcope cnablerh us to diſcourſe better of 
Celeſtial Martcrs than Ariſtotle himſelf, . 42 
Invention of the Tele/cope takea from Ari- 
ſtotle, | . 92 
An ingenious Conſideration about uſing of the 
Teleſcope with as much facility on the Round- 
. topof the Maſt ofa Ship, ason the Deck. 2 25 
The Mutations made in: the Teleſcope, depend- 
 ingonthe Agitation of the Ship, 226 
The Operations of the Tele/cope accounted Fal- 
 laciesby the Peripatericks, 304 © 319 
The Teleſcope is the beſt means to take away the 
Irradiations of the Stars, 


% - 


306 
The Te{/cope hath much contributed to the Re- 
ſtauration of Aſtronomy, 476 


THEOLOGY. 


Theology the Queen of the Sciences, and where- 
inher Prcrogative conſiſts, 44 


TainGs 


Some Thingsare of that nature, thattheir parts 
may ſeperate from one another, and from 
their whole, others nor. 49% 

Thicgs are ſimply denominated in compariſon 
of all or the greateſt number of things of that 
kindc, | 


496 
Tak ft: 
The Number Three celebrated amoneſt the Py- 
thagoreans. > 
Tips. 


The Tide and the Mobility of the Earth mutu- 
_ allyconfirm eachother. 386 
Tyae. Vide Ebbing and Flowing. 


TAU Ek 


True and Fairare one and [the ſame , as alſo Falſe 
. and Deformed, TR 
For proof of Tr#e Concluſions , - many ſolid 
Arguments thay be produced , but to __ 

| " "Gl 


The Table, 


112, 245 


a falſe one, none. 
Tzxurn, and Truths. 


Vntruths cannot be Demonſtrated as Truths 


are, 112 
The Truth ſorctimes gains ſtrength by Con- 
tradition. 181 


Truth hath not ſolittle light as not to be diſco- 
vered amongſt the Vmbrages of Fal- 
ſhoods, 334 


Tycuo: 


The Argument of Tycho grounded upon a falſe 
Hypotheſis, 324 
Tycho and his Followers never attempted to 
ſee whether there were any Phzxnomena in 
the Firmament for or againſt the Annual Mo- 
tion, 337 
T3ch9 and others argue againſt the Annual Mo- 
tion, from the invariable Elevation of the 
Pole, 338 


V 


VELOCITY- 


Vniform Velocity ſurable with Circular Mo- 
tion. I2 
Nature doth not immediately conferre a de- 
terminate degree of Velocity, although She 
could, I2 
The Yelocity by the inclining plane equal tothe 
pelocity by the Perpendicular, and the Mo- 
tion by the Perpendicular ſwifter than by the 
inclining plane. 14 
Velocttits are {aid to be equal , when the Spa- 
ces paſſed are proportionate to thcir 


times. I5 

The greater Velocity exaAly compenſates the 

oreater Gravity. 1592 
VENUs- 


The Mutation 'of Figure in Venus argueth its 
Motion to be about the Sun. 295 
Veuns very 2:cat towards the Veſpertine Con- 
junftion, and very {mail towards the Ma- 


tutine. 297 
Fenus neceſſarily proved to move about the 
SUn- 298 
The Ph#nomena of YVenw appear contrary to 
the Syitem of Copernicus. 302 
Another Difficulty raiſed by Venxs againſt Cor 
pernicuss 302 


Ve- 


Fenus according to Copernicus either lucid in 
it ſelt, or a tranſparent ſubſtance, 302 
The Reaſon why Yenns and Mars do not ap- 


pear to vary Magnitude ſo much as is re- 


Aſecond Reaſon of the ſmall apparent encrea(e 
of Venus. 305 
Venus renders the Errour of Aſtronomers in de. 
termining the Magnitude of Stars ines. 
6uſcable, 327 


VussSEl. 


Of the Motion of Water in a Yeſ#. Vide 
Water. 


UnvzrxsTAanD, Occ. 


Man &#nderſtandeth very much intenſive , but 


little exten/fve. $6 
Humane Kuder/{anding operates by Ratioci- 
nation, 87 


Un1ivEeRs es. 


The Conſtitution of the Kutver/s is one of the 
Nobleſt Problems a Man can ſtudy. 187 
The Centre of the Univerſe according to Ari- 
ſtotle is that Polnt about which the Cele- 


ſtial Spheres do revolve, 294 
Which ought to be accounted the Sphere of 
the #niver/e. 299 


It is a great raſhnefle to cenſure that to be fu- 
perfluous in the #n:ver/e which we do not 
perccive tobe made for us. 14 


VursTiTIiUus. 


Chriſtianus Yar/##tins. read certain LeQures 
touching the Opinion of Copernicus, and 
what happened thereupon, . |; © 110 


wW 


4 


Wares. | 

He that hadnotheard of the Element. of wer, 

; _ never fancie to himfelf Ships and Fi- 
es. 


47 
An Experiment te prove the Reficion of a- 
ter leſs bright than that of the Land, B81 


_ - 


[ we} tu 


The T able; 


The Progreſſive and uneven Motion makes the 
water in a Veſſel to run to and fro, 287 
The Several Motions in the contzining Veſſel, 
may make the contcined water to rile _ 
all. 387 
The Water raiſcd in one end of the Yeſlel re- 
rurneth it {clf ro Fquilibrium., 391 
In the ſhoiter Veſſels the Undulations of Wa- 
ters are more frequent, 391 
The greater profundity maketh the Vndulati- 


ons of Water the more any 391 
Why in narrow places the Courſe of the Wa- 
ters is {wifter than in larger. 396 


The cauſe why in ſome narrow Chanels, we 
ſee the Sea- Waters run alwaycs one way. 398 
The Water more apt to conſerve an Impctus 
conceived than the Air, 400 
The Motion of the water dependeth on the 


Motion of Hcavcn. 404 
WEiGurTs 


Its queſtionable whether Deſcending Weights 
move ina Right Line. 21 


Wes Tr. 
The Courſe to the We# India's caſte, the re- 


turn d.flicult. 402 
WindDE. 
Conſtant Gales of Winde within the Tropicks 
blow towards the Weſt. 403 
windes from the Land , make rough the 
SEAS, 403 
W ;5voneg Divine. 
Divine Wiſdome infinitely infinite. 85 


The Diſcourſes which Humane Reaſon makes 


in time , the Druine Wiſdom telolverh in a 
Moment , that is hath them alwayes pre- 


{ent, 87 
W 1 Tr. 

The Wit of Ma1 admirably acute. 87 

The Pufilanimity of Popular pps. 364 

Poctick w7tsof two kinds. 384 


Woxrrsp. 


World, Vide Univerſe. 
The worlds parts are according to Ariſtotle two; 
Celeſtial and Elementary , contrary to each 


other. 6 
The 9/4 ſuppoſed by the Anthour [Galileo] 
to be perfectly Ordinate; Io 
The Scnfible World. 96 
It hath not been hitherto proved by any whe- 
ther the Forts be finite or infinite. 293 


It the Centre of the world be the ſame with 
thar about which the Planets moye, the Sun 
andnot the Earth is placedinit. * 295 


WrritinG. 


Some Write what they underſtand not ; and 


therefore underſtand not what they Wrire, 63 

The Invention of Writing Stupendious above 

all others, RR 
YEAR 


The 7ears beginning and ending, which Ptolomy 
and his Followers could neyer pofitrvcly aſ- 
ſign, is exaftly determined by the Coper- 
nican Hypotheſis, 469 


THE END OF THE TABLE. 
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Containing, 

'D. BxxzDierus CasTeLLus, by DISCOURSE 

of the MENSURATION of RUN- 
MING WATERS. 
Rt Hi Geometrical DEMONSTRATIONS of 
| the Meaſureof RUNNING WATERS. T8 
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"touching the Draining of FENNS, Diverſjons of MA 
| RIVERS, &c. Wit 
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Lay at the Feet of your Ho- 
linefſe theſe my Conſide- 


rations Concerning the 


MENSURATION O+#+#t 


RUNNING W ATERS: 
Wherein if I {hall have ſucceeded, being a 
matter ſo difficult and unhandled by W ri- 
ters both Ancient Modern , the diſcovery of 
any thing of truth hath been the Effect of 
Your Holinefles Command ; and if through 
inability I have mifled the Mark , the fame 
C5 Com- 


Command will ſerve me for an-Excuſe with 
Men of better Judgment ; and more eſpeci- 
ally with Your Holinefle , tro whom I humbly 
proſtrate my felf , and kifle Your Sacred 


Feet, 


From RO ME. 


Your Folinefles 


Moſt. humble Servant 


BENEDETTIO. rY 


A Monk of Cſiro- wy 


Authour «« Work: 
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ON BENE DETTO CASTELLHT, 
the famous Authour of theſe enſuing 
Diſcourſes of the Menſuration of 
Running Waters, zs deſcended front 
the Worſbipful FAMILY of the 
CASTELLII, and took bis 
firſt breath near to the lake THR A- 
SIMENTUS,(where Hanibal gave 
a fatal overthrow to the Roman 
Legions Jin that ſweet and fertile part 

— of happy ITALY,called the Territory 
of PERUGIA, @ branch of the Pukedome of TUSCANY, which 

at preſent [| ubmitteth to the Juriſdiction of the Church, as being a 

part of St. PETER'S Patrimony. His Parents , who were more 

w2alons of the good of his Soul than obſervant of the Propenſion of 
his Genius,gedicated him { according to the Dewotton of that Con::- 
try) to the Service of the Chnrch;, and entered him into the Flou- 
riſhing Order of Black-Friers , called from the place Moncks 
of Monte Caiino , and from the Founder BenediGtines. Na- 
ture , that She' might conſummate the Profufion of her Fa- 
vours upon him, ſent him into the World in an Age that was ſo 
ennobled and illuminated with Eminent Scholars in all Kinds of 


Literature, that hardly any Century ſince the Creation can boaſt 
the like. | 
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i. In particular, the SCLENCES MATHEMATE[ 
C A L bad then got that F ame and Eſteem in the Learned World, 
that all men of Spirit or Quality became either Student® in, or 
Patrons of thoſe Sublime K nowledges. On this occaſton the Curi. 
oſity of or AUTHOUR being awakened , bis AGive Wit 
could not endure to be any longer confined to the Slaviſh Tuition 
of Hermetical Pedagogues ; but in concurrence with the Genius 
of the Age , he alſo betook, himſelf to thoſe moſt Generous and 
Liberal Studies. His helps in this his deſign were ſo many, and 
ſo extraordinary , that bad his Inclination been weaker , or his 
Apprehenſion leſſer, be could hardly have failed attaining more 
than a Common Eminency in theſe Sciences, For beſides the De. 
luge of Learned and Uſeful Books , which the Preſſe at that 
time jent forth from all parts of EUR OPE , he had the good 
Fortune to fall into the Acquaintance , and under the InſtruGion 
of the moſt Demonſtrative aud moſt F ainiliar Man in the World, 
the Famous GALILEO : whoſe ſucceſſe being no leſſe upon 
this his Pupil than upon the reſt of thoſe Illuſtrions and Ingeni- 
ous Perſons that reſorted from all parts ts (it nnder bis Admi- 
rable LeGures, hein a ſhort time attained to that Name in the 
Mathematicks, that he was invitedto ROME , Complemen- 


LOGNA, FERRARA, aud COMMACHIO, h- 
ing between the Rivers of PO and RENO, which 3s part of 
Lo Stato della Chieſa , or the Church Patrimony , appoints this 
our CASTELLI in theTear 1625, to accompany the Right 
Honourable Monſignore CG ORSINI (a moſt obſervant and 
intelligent perſon in theſe affaires , and at that time Superinten- 
dent of the General Draines , and Preſident of ROMAGN A) 
in the Grand Viſitation which he was then ordered to make con- 
cerning the diſorders occaſioned by the I aters of thofe parts. 

d. CASTELLI, bawving now an Opp oriunity to employ, 
yea more, to improve ſuch Notions. as he had imbued from the 
LccGiures of his Excellent MASTER, falls to his work witb 
all induſtry : and inthe time that bis Occaſuons detained him it 
ROMAGNA be perfected the Firſt Book of this his Diſ- 
courſe concerning the Menſuration of Running Waters. He con- 
feſſeth that he had ſome years before applyed himſelf to this part 
of Practical Geometry , and from ſeveral Obſervations collected 
part of that DoGirine which at this time he put into Method , and 
which bad procured him the Repute of ſo much Skill that be began 


t0 
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to be Conrted by ſundry Princes , and great Prelates. In particu- 
lar about the beginning of the Tear 1623. and before his Invita- 
tion to ROME be was employed by Prince Ferdinando I Grand 
Duke of TUSCANY,, to remedy the Diſorders which at that 
time happened in the Valley of PISA in the Meadows that lye 
upon the Banks of Serchio and Fiume Morto : and in the pre- 
ſence of the Grand Duke, Grand Dutcheſſe Mother , the Commiſ- 
roners of Sewers , and ſundry other Perſons in a few hours he 
made ſo great a progreſſe in that affair , as gave his Moſt Serene 
Highneſſe bigh ſatisfaGtion, and gained bimſelf much Honour. 
| &. No ſooner had he in bis fore-mentioned Voiage to R O- 
MAGNA (which was but few Moneths after , inthe ſame 
Tear) committed his Conceptions to paper , but he communicated 
them to certain of his Friends. In which number we finde Signo- 
re Ciampoli Secretary of the Popes Private Affaires ; whom in 
the beginning of the Firſt Book be gratefully acknowledgeth to 
have been contributary, in his Purſe , towards defraying the 
charge of Experiments, and in his Perſon, towards the debating 
and compleating of Arguments upon this Subject. Some few years 
efter the Importunity of Friends, and the Zeal be had for the 
Publique Good prevailed with bim to preſent the World with bis 
Firſt Diſcourſe, accompanied with a Treatiſe of the Geometrical 
Demonſtrations of bis whole DoGrine. What Reception it found 
with the Tudicious muſt needs be imagined by any one that bath 
obſerved how Novelty «nd Facility in conjunction with Verity 
make a Charm of irreſiſtable Operation. x 
h. New it was, for that no man before him had ever attemp- 
ted to Demonſtrate all the three Dimenſuns, to wit, the Length, 
Breadth and Profundity , of this Fluid and Current Ele- 
went. And he deteSieth ſuch groſſe Errours in thoſe few that 
bad untertook to write upon the Subject (of which be inſtan- 
ceth in Frontinus and Fontana , as thoſe that include the re$) 
and delivereth ſuch ſingular and unheard-of Paradoxes (for ſo 
they ſound in Vulgar Eares) as cannot but procure unſpeakable 
delight to bis Reader. 
$- Eaſfie it is likewiſe and True; and that upon ſo Familiar 
Experiments and Manifeſt Demonſtrations , that I have oft que- 
tioned with my ſelf which merited the greater wonder , he, for 
diſcovering , or all men that handled the Argument before bim 
for not diſcovering a DoGrine of ſuch ſtrange Facility and Infal- 
libility. But yet as if 'our Authour deſigned to oblige the whole 
World to him by ſo excellent a Preſent, be ſelets a Subje& that 
be knew would be carreſſed- by all perſons of Nobler Souls, upon 
the accounts afore-named , and by all Mankind in General, as 


. gratifying them in their much adored Idol Utility; Aud to ren- 
der 
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der bis Art the more profitable, be reduceth the lofty, and eaſie-19 . 
be-miſtaken Speculations of the Theory , into certain and facile 
Directions for PraGtice; teaching us how to prevent and repaire 
the Breaches of Seas , and Inundations of Rivers; to draing 
and recover Fenns and Marches ; to divert , conwergh and di. 
ftribute Waters for the Flowing and Stercoration of Grounds, 
ſtrengthening of Fortifications , ſerving of Aquaaucis , prefer. 
wing of Health (by cleanſing Streets, and ſcowring Sewers ) and 
maintaining of Commerſe ( by defending Bridges , cleering Ri. 
vers , and opening Ports and Channels) with innumzrable other 
Benefits of the like nature. And, that 1 may omit no circumſtance 
that may recommend my Authour , the Fortune of this bis Treq- 
tiſe hath been ſuch , that as if be intended a Plus ultra by it, 
or as if all men deſpaired to out-do it , or laſtly, as if C A> 
STELLI hath been ſo great a Maſter that none. have preſu- 
med to take Pencil in hand for the frm ſbing of what be Four- 
foild, this ſmall Tra& like the Arabian Phenix (of which it 3s 
ſaid Unica ſemper Avis) did for ſeveral years together continue 
fingle in the World , till that to werifee it to be truly Phoenician, 
it renewed its Age by undergoing a ſecond Impreſſueon. And as i 
this did not make out the Immortal wertue of it, it hath had 
Anno 1660 a third Circulation, and riſen in this laſt Edition as 
it were from the Urne of its Authour , and that ſo improved by 
the Addition of a ſecond part , that it promiſeth to perpetuate 
bis Merits to all Poſterity. To be brief , the meer Fame of this 
Work reſounded the Honourable Name of CASTELLI m- 
to all the Corners of Italy , I may ſay of Europe; znſomuch, 
that, in hopes to reap great benefit by bis Art , the reſpeGive 
Grandees of the adjacent Countries courted bis fudgment and 
Adwvice about their Draining of Fenns , |>iverſion of Rivers, 
Ewvacuation of Ports, Preventing of Inundations, @c. So that 
every Summer he made one or more of theſe Journies or Viſitati- 
ons. Particularly, the Senate of Venice conſulted bim about their 
Lake; to whom he delivered his Opinion in May 1641. and up- 
on farther thoughts he preſented th:m with another Paper of Con- 
ſrderations the 20 December following. Prizce LEOPOLDO 
of TUSCANY likewiſe requeſted bis Advice in the begin- 
ning of the enſuing year 1642, which occaſiuned his Letter to 
Father Franceſco di San Giuſeppe , bearing date February 1 
To which Signore Bartolotti eppoſing he writes 4 ſecond Let- 
ter , directed to one of the Commiſſioners of Sewers , windicating 
his former , and refuting Bartolotti , botb which T here give 
You. 

d. The Preferments which his Merits recommended him unto, 
were firſt to be Abbot of Caſlino , from which h: was removed 


Anno 
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Anno 1640, or thereabouts, anto the Abbey of Santo Benedet-= 
to Aloyfio ; and much abont the ſame time preferred to the Dig. 
nity of Chief Mathematician to bis grand Patron Pope URB AN 
VIII. and Publique Profeſſonr of Mathematicks in the Uni- 
oof of ROME. 

. Here a Stop was put to the Carier of his Fortunes , and be. 
ing fuller of Honour than of Tears, was by Death, the Importu- 
nate Intrerupter of Generous Deſigns, prevented in doing that 
farther Good which the World had good reaſon to promiſe it ſelf 
from ſo "OI and Induftrious a Perſonage , leaving many 
Friends and Diſciples of all Degrees and Q nalities to lane nt 
bis lofſe , and honour bis Memory. 

5. His fingular Virtnes and Abilities bad gained him the 
Friendſbip of wery many 3 as to inſtance in ſome , he had con- 
trafed fri Amity with Monfignore Maffei Barberino a Floren- 
tine, Prefeft of the Publique Wayes, and afterwards Pope wirh 
the Name of URBAN VIII. as was ſaid before ; with the 
above-tamed Monſignore Corfini Saperintendatt of the General 
Draines : with Monſignore Piccolomini Arch-B#ſhbop of Siena - 
with Cardinal Serra : with Cardinali\Caponi, who hath ftiflied 
much and writ well upon this Subje&; and with Cardinal Gae- 
tano who frequently conſulted with bimin his defign of Drain- 
ing the Fenns of ROMAG N A. - Moreover. Prince IE O- 
POLDO, and bis Brother the Grand Duke had very great 
kindneſſe for him ;, which ſpeaks no ſmall attidBtions in broy , 
conſidering bim as a favourite of the Family of Barberini , be- 
tween whom and the Houſe of Medeci there is an inweterate 
Fewd. Among ft perſons of a lower Q natity be acknorbledgeth 
Signore Ciampoli the Popes Setretary ; Sig. Ferrante Cefarini, 
Sig. Giovanni Baſadonna Senat## of Venice'; and I find menti- 
oned Sig. Lana , Sig. Albano , Padfe Seratino, Pad. Franceſco 
de San. Giuſeppe, and many others. © = MS 

v9. The Works in which be will furvive to all: ſucceeding Ages 
- are. firſt His ſolid ant ſober Confutation of the Argumtems of 
Signore Lodovico dell Columbo: , 44 Signtre Vincentio' di 
Gratia againſt the Tra& of Galileo Delte cote che ftanno lopra 
Aqua, wherein he vindicates bis faid Maſter wth a Gratitude 
that Tutors wery rarely reap from the pains they take in Cilti- 
ating their Pupils. This Apology was firft Prittted Anno 16x5. 
and- was a ſecond time publiſhed', as alſo thoſe of by Antago- 
niſts , amongſt the Works of GALFE EO, fet forth'by the 
Learned Viviani 1656» He bath likewiſe writ ſeweral” other 
curious Pieces , as I am informed by the moſt Contrteous Carolo 
Manolefli of Bologna'; amongſt others a excellent Treatiſe 
concerning Colours , which be putteth me in hopes to. ſee primed 

very 


very ſpeedily.” And laſt of all theſe Diſconrſes.and. . 4g : 


apon the Meoluiation of Running Waters , with: the tion g | ; 
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@ Second Book , three Epiſtles, and four Conſides ; 
the ſame Argument , which conduce much t0 Luſty 51 
Erine and Facilitate the Practice of it ; and which, with a Rela. 


tion of Monſignore Corſivi , wake the ſecond part 'of my Firſt | 


Tome. wells | | 

$. .] might here ſally forth into the Citation , of Fundry Aus. 
thours of Good y Aibes Ae that have tranſmitted /M « po 
to Poſterity , but ſhall confine my ſelf to: onely two the one is 
of bis Maſter , the other of bis Scholar 3 than whom there can- 
not be two more competent Judges of bis Accompliſhments. Ta 
begin with bis Maſter, the Quick-ſigbted , and truly Lyncean 


GALILEO, who ſpeaking of bis Abilities in Afrovery (Sh 
{#)Nella continu- (2). Che la telicica del ſuo ingegno non la fa biſognsſa de Qs 
atione dell Nun- . - 5p . want ki. Ma 
tio fiderio, pera ſuo. And again, ſubmitting .4 certain De monſtratzon, 

which he intended to divulge, to the Fudgment of this, our Abbot he 
(8) Lettera al P. writes #0 bim' inthis manner : (b) Queſto lo comunico a V.S. 
Ralls D*Arciere, Pet Iextera prima; che ad alcun.alcro , con. atgenderne principal- 
ki, 3. Decemb, mente il -parer ſuo., e doppo (quello de noſtri Amici diſcofti, 
1639. conpenſficro d; inviarne poi altre Copie ad altri Amici d' Italia, 


e di Francia, quando io ne venga da lei configliato : 
gandola a farci parte d' alcuna delle ſue-peregrine (pt | 


(c) De Mot A- 
cuarum, Lib, 2. 
Prop. 37s Pe. I9T, 


iculans mort $oigffer the Engliſh Rea- 
der : The one concerns the Book, : and it is this., That gfier the 
general Aprobation it bath had in Italy , I cannot but think it 
deſerveth the ſame Civil Entertainment with us , inregardthat 
# cometh with no leſſe Novelty,' Facility, Verity, and Urility to 
#5 then to thoſe whom the 4utbour favoured with the Original. 
Our Rivers and Sewers through Publique Diſtra&;ons and Pri- 
wats Incroachments, are in great diſorder , s thoſe Channels for 
inſtance which formerly were Navigable unto the. very Walls of 
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York and Salisbury, @c : Our Ports are choaked and obſtructed 
by Shelfes and Setlements : Our Fennsdo in a great part lie waſte 
and unimproved : Now all theſe may be (and, as I find by the 
Confeſſion of ſome whoſe Prattiſes upon the Copy of the Firſt 
Book, onely of our Authour hath got them both Money and Repu- 
tation, in part have been) remedied by the Ways and Means he 
bere ſets down, The truth is the Argument hath been paſt over 
with an Univerſal Silence; ſo that to this day I bawe not ſeen 
any thing that hath been written Demonſtratively and with Ma- 
thematical Certainty concerning the ſame , ſave onely what this 
Learned Prelate hath delivered of his Own Invention in theſe 
Treatiſes : who yet hath ſo fully and plainly handled the Whole 
Dottrine, that I may affirm bis Work to be every way abſolute. It 
muſt be confeſt the Demonſtration of the Second Propoſition of the 
Second Book, did not well pleaſe the Authour , and had hc lived 
be would have ſupplyed that defet# , but being prevented by 
Death , the Reader muſt content himſelf with the Mechanical 
Proof that he giveth you of the truth of ſo Excellent a Con- 


cluſton, , 
$- The other particular that I amto offer is, that out of my de- 


re to contribute what lyeth in me tothe compleating of this Piece 
for Engliſh PraGlice , I have exeeded my promiſe not onely in gi- 
ving you the Second and following Books which were not extant at 
the time of tendring my Owertures , but alſo in that I have added 
« Map or Plat of all the Rivers, Lakes, Fenns, @nc- mentioned 
thorowout the Work. And if I bhawe not kept touch in pont of 
Time , let it be conſidered that I am the Tranſlator and not the 
Printer, To conclude, according to your acceptance of theſe my 
endeavours , you may expe ſome other Tracts of noleſſe Profit 
and Delight. Farewell. 
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very ſpeedily. And laſt of all theſe Diſcourſes and. ke TY 


upon the Menſutation of Running Waters , with the,z dition of 
a Second Book , three Epiſtles, and four Conſiderations upon 
the ſame Argument , which conduce much to Illuſtrate his Dos 
Erine and Facilitate the Practice of it ; and which with a Rela. 
tion of Monſignore Corſini , make the ſecond pore of my Firſt 
Tome. 
$. I might here ſally forth into the Citation of ſundry Au- 
thours of Good Account , that have tranſmitted bis Charatter 
to Poſterity , but ſhall confine my ſelf to onely two; the one is 
of bis Maſter , the other of bis Scholar 3 than whom there can- 
not be two more competent Judges of bis Accompliſhments. To 
begin with his Maſter, the Quick-ſeghted , and truly Lyncean 
GALILEO, who ſpeaking of his Abilities in Aſtronomy ſaith 
(«)Nella continu- (4) Che la telicica del ſuo ingegno non la fa bilognolſa dell g. 
_ _ pera ſuo. And again, ſubmitting a certain Demonſtration, 
whicb he intended to divulge, to the Fudgment of this our Abhot,he 
(6) Lettera al P. writes to him inthis manner : (b) Queſto lo comunico a V.S. 
opt bord per lertera prima che ad alcun altro, con attenderne principal- 
li, 3- Decemb, Mente il parer ſuo , e doppo quello de' noſtri Amici diſcoſti, 
[639 conpenſiero & inviarne poi altre Copic ad altri Amici d' Italia, 
e di Francia, quando 1o ne venga da lei configliato : : E qui pre- 
gandola a farci parte d' alcuna delle ſue peregrine ſpeculationi; 
con ſinceriſſimo affetto, &c, And the moſt acute Mathematician 
Signore Evangeliſta Terricelli. , late Profeſſour to the Grand 
Duke in immediate Succeſſion after GALILEO, maketh ibis 
(c) De Mow A- Honourable and Grateful Mention of bam, and his Book * ( c) O+- 
" ot open mitro magnum illum, nutantis Maris motum; Preztcieo eriam 
omnem Fluminum”' , Aquarumque Currentium tum menſurum, 
tum uſfum , quarum omnis doctrina reperta primum. fuit ab 
Abbate., BEN EDICTO”"CASTELLIO Preceptore 
meo. Scripfirille Scientiam ſuam, & illam non ſolum demonſra- 
tione , verum etiam opere confirmavit , maxima cum Princi- 
pum & populorum utilitate , majore CURL: admiratione Phyla- 
FATS Extat 1llius Liber , vere adieys. 
i, I bave onely two particulars mor# to: offer the Engliſh Rea- 
: The one concerns the Book, and it js this , That after the 
pr Aprobation it bath had in Italy , 1 cannot but think it 
deſerveth the ſame Civil Entertainment with us , in regardihat 
it cometh with no leſſe Novelty, Facility , Verity, and Urility to 
us than to thoſe whom the Authour favoured with the Original. 
Onr Rivers and Sewers through Publique DiſtraGions and Pri 
wate Incroachments are in great dif, 545 hy 2» 45 thoſe Channels for 


inſtance which formerly were Nawvigable unto the very Walls of 


York 


Tue AuTtnourR And Work. 


york and Salisbury, @*c : Our Ports are choaked and obſtructed 
by Shelfes and Scilements : Our Fennsdo in a great part lie waſte 
and unimproved : Now all theſe may be (and, as 1 find by the 
Confeſſron of ſome whoſe Prattiſes upon the Copy of the Firſt 
Book, onely of our Autbour hath got them both Money and Repu- 
tation, in part bave been ) remedied by the Ways and Means he 
bere ſets down, The truth is the Argument hath been paſt over 
with an Univerſal Silence; ſo that to this day I have not ſeen 
any thing that hath been written Demonſtratively and with Ma- 
thematical Certainty concerning the ſame , ſave onely what this 
Learned Prelate hath delivered of his Own Invention in theſe 
Treatiſes : who yet bath ſo fully and plainly handled the Whole 
Dofrine, that I may affirm his Work to be every way abſolute. It 
mnſt be confeſt the Demonſtration of the Second Propoſution of the 
Second Book, did not well pleaſe the Authour , and had hc lived 
be would have ſupplyed that defect , but being prevented by 
Death , the Reader muſt content himſelf with the Mechanical 
Proof that he giveth you of the truth of ſo Excellent a Con- 


cluſeon. ; 
$- The other particular ihat I amto offer is, that out of my de- 


re to contribute what lyeth in me tothe compleating of this Piece 
for Engliſh PraGlice , I have exceeded my promiſe not onely in gi- 
wing you the Second and following Books which were not extant at 
the time of tendring my Overtures , but alſo in that I have added 
« Map or Plat of all the Rivers, Lakes, Fenns, @c- mentioned 
thorow out the Work. And if I have not kept touch in point of 
Time , let it be conſidered that I am the Tranſlator and not the 
Printer, To conclude, according to your acceptance of theſe my 
endeavours , you may expe ſome other Traits of noleſſe Profet 
and Delight. Farewell. 
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In Przract , read Ferdinando I1, ibid. P Aqua, 
Pacs 2, Lixz 26, for muſt read much. P.3.1.22,r7.andlct.1.25.r.water,from.l, yt, 


7, Tappe, { 4s every where elſe). Page 4.1.18.7 cords, Page 6.1.9. r. acquire,or, 
Page 9.1-1. r. irreperable. P.10.1.1 3-r. diſhmboguement. For Page 17.r,P.;;, 
P.15.1.27,7.in.1.36,7-isas. 1.387. Pararo. P.17.1.12, Glo, 1. 17.7, Mealurers,), 
25,” meaſured it,.r,neceſſarily, P.23.1.19. r.tor help, for Page 31.r.P.32.P.2,, 
L 14,7.to. 1.17,7.namly of the, 1.2 3,r.cafie. P.25.1.38.r7.Cock.p.29.1.7.r.laſted,, 
P-3 1.1.32.r.S0e.p.41.1.20.”.to the line.p.g8.1.19.7.us the *. id. Figare falſe p, 52, 

.30, and 31. for Theorem r.Propoſition, p.5 3.1.29.7.again. p.57-l.19, r.lameif, 
1.44.r.bodily. p.z 3.1.9.r.gathering.1.40.omit ;, p.60.1.2, omit , it. p. 65.1. 1.r.tide 
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Hat, and of how great moment the confi- 
deration of Metzon is in natural things, 
is ſo manifeſt, that the Prince of Perz- 
pateticks pronounced that in his Schools 
now much uſed Sentence : Ignorato mo- 
tu, ignoratur natura. Thence it is that 
true Philoſophers have fo travailed in the 

contemplation of the Celeſtial- motions 

-" TT. andinrthe ſpeculation of the motions of 

Animals; that they have arrived to-a wonderful height and ſub- 

limity :of underſtanding. Under the ſame Science of Motzor 

is comprehended all that which'iswritten by Mechanitians con- 
cerning:Engines moving of themſelves, Marbins moving by the 

force of Air, and thoſe which ſerve to move weights and im- 

menſe magnitudes with ſmall-foxce. . There appertaineth to che 

Science” of - Motion all that . which .hath been wriften of the 

alteration. not 'onely' of Bodies , but of our Minds allo; and 

in ſum, this ample matter of 'Motzon .s fo extended and di- 

lated >: that there are few things which 4all under mans no- 

tice , which are not conjoyned: with Motion , or at leaſt de- 

pending thereupon , or to the knowledge thereof 'direGed x 
and of almoſt every of them» there hath been , written and 

compoſed by ſublime wits , learned Txcaciles and Inflrudions. 

Wt | Bbbb And 
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And becauſe that inthe years paſt I had occaſion by Order of 
our Lord Pope Urban 8. to apply my thoughts to the motion of 
the Waters of Rivers, (a matter difficult, moſt important, and 
little handled by others) having concerning the ſame obſerved 
ſome particulars not well obſerved, or conſidered till now, but 6f 
reat moment both in publick and private affairs; I have thought 
good to publiſh them, to the end that ingenions ſpirits might 
have occaijon to diſcuſſe more ,exatly then hitherto hath been 
done, ſo neceſſary and profitable a matter, and to lupply alſo my 
defeRs in this ſhort and difficult Tractate. . Difficult I ſay, for 
the truth is, theſe knowledges, though of things next our ſenſes, 
are ſometimes more abſtcuce and hidden, rhen the knowledge of 
things moce remote z ad much better, and with greater exquiſit- 
nels are know the motions of the Planets, and Periods of the 
Stars, than thole of Rivers and Seas: As that ſingular lighrof 
Philoſophie of our times, and my Maſter S$7gnore Galtleo Galilei 
wiſely obſervech in his Buok coacerimug the Solar ſpots. And 
to proceed with a due order in Sciences, I will take ſome ſuppa« 
ſitions and cognitions {ufficiently clear ; from which I will after= 
wards na to the ded.uciig of the principal concluſions, But 
to the end that what I have wricren at the end of this dileourſe in 
a demonltrative and Geometrical method , may alſo be under- 
ood of thule which never have applyed their thoughts to the 
ſtudy of Geometry ; I hav e endeavoured to explain my conceit 
by ar example, and wich the contideration of the natural things 
themſelves: muſt afrer the jame order in which I began to doubt 
in this matter z and have placed this particular Treatiſe here in 
the beginning , adverting nevertheleſs, that he who defires more 
#n]l-and abiolute (olidity of Realons, may _—_ this prefatory 
diſcourtc,and onely contider what is treated of in the demonſtra- 
tions placed towards the end,and return afrerwards to the confi- 
deration of the things collefed ih the Corollaries and Appendices, 
which demonſtrations notwithltanding, may be pretermitted by 
him that hach not teen at leaſt the firlt tix Books of the Elements 
of Euciiaz ſo that he diligently obſerveth that which fol- 
loweth. -+:- | | "I | 
1.iay therefore , that having in times paſt ; on divers occafi- 
ons heard ſpeak of the meaſures-of the waters of Rivers , and 
Fountains, ſaying, ſuch a River is two or three thouſand feet of 
water 3 ſuch a {pring-water is twenty, thirty, or forty inches, @c. 
Although in ſuch manner I have found all to treat thereof in 
word and writing , without variety , and as we are wont to ſay, 
conftanti ſermone, yea even Artiſtsand Ingeneers, as if it were 
a thing that admitted not of any doubt, yet howſoever I re+ 
mained fall info}ded in ſuch an obſcuricy , that I well knew I un» 
: derſtood 
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derſtood nothing at all , of that which others pretended full and 
clearly to underſtarid. And my doubt aroſe from my frequent 
obſervation of many Trenches and Channels, which carry 
water to turn Mills , in which Trenches, and Channels, the 
water being meaſured, was found pretty deep 3 but if afterwards 
the ſame water was meaſured in the fall it made to turn the 
Wheel of the Mill; it was much lefle, not amounting often to the 
tenth part, nor ſometimes to the twentieth, inſomuch , that the 
ſame running water came to be one while more, another while leſs 
ig meafure,in divers parts of its Channel; and for that reaſon this 
vulgar manner of meaſuring running Waters,as indeterminate and 
uncertain, was by mc juſtly ſuſpefed, the meaſure being to be de- 
terminate, and the {ame. And here freely conteſſe that 1 had fin 
lar help to reſolve this difficulty from the excellent & accurat, 
way of diſcourſing , as.in allother matters, ſo alſo in this, of the 
Right Honourable and Truly Noble Sigmior C:zampoli,Secretary 
of the Popes lecret affairs. Who moreover,not ſparing ſor the coſts 
of the ſame, generouſly gave me occaſion a few years paſt to try by 
exa@ experiments that which paſt concerning this particular. And 
to explain all more clearly with an example 3 we ſuppole a Veſlel 
filled with Water, as for inſtance a Butt, whichis kept full, though 
ſtill water runneth out, and the Water run out by two Taps equal 
of bigneſſe, one put in the bottom of the Veſſel , and the other in 
the upper part; it is manifeſt that in the time wherein from the 
upper part ſhall iſſue a determinate meaſure of water ſrom 
the infcriour part there ſhall iſſue four, five, and many more of 
the ſame mcaſures , according to the difference of the height of 
the Taps , and the diſtance of the upper Tap from the Superfici- 
es and level of the water of the Veſlel : and all this will alwayes 
follow ; though, as hath been ſaid, the Taps be equal , and the 
water in diſcharging keep the [aid Taps alwayes full. Where firſt 
we note, that, although the meaſure of the Taps be equal, never- 
theleſſe there ifſucth from them in equal times wa, quantities 
of water, Andif we ſhould more attentively conſider this buſi- 
neſſe, we ſhould find , that the water by the lower Tap , run- 
neth and paſleth with much greater velocity , then it doth by the 
upper , Whatever is the reaſon. If theretore we would haye 
fuch a quantity of Water diſcharge from the upper tap , as 
would ditcharge from the neather in the ſame time, it is plain, that 
either the upper Taps muſt be multiplyed in ſuch ſort, that ſo 
many more Taps in number be placed above than below, as the 
neather tap ſhall be more {wift than the upper, or the upper Tap 
made fo much bigger than the nether, by- how much that be- 
neath ſhall be more ſwift than that above 3 and fo then in equal 
times,the ſame quancity of Water ſhall diſcharge from the upper, 
as doth from:h e neather part. Bbbb a 
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I will declare my ſelf by another cxample. If we ſhould ima« 
gine, that two cords or lines of equal thickneſs, be drawf throngh 
two holes of equal bore; but ſo that the'firſt pals with qutadruple 
velocity to the ſecond: It is manifeſt, that'.if in a determinate 
time, we ſhall by the firſt bore: have drawn four Ells of the line, 
in the ſame time, by the ſecond hole we ſhall have drawn but one 
Ell of cord onely 3 and if by the firſt there paſſe twelve Plls,then 
through the ſecond there ſhall pafſe onely three Ells ; and jn 
ſhort the quantity of cord ſhall have the {ame proportion to the 
cord, that the volocity hath to the velocity. And therefore we 
deſiring to compenſate the tardity of the ſecond cord, and main: 
taining the ſame tardity to drawthrough the ſecond hole as muc} 
cord as throvigh the firſt, it will be neceſſary to draw through the 
{econd bore Sac ends of cord ; fo that the 'thickneſs of all the 
cords by the ſecond hole, have the fame proportion to the thick. 
neſs of the cord which paſſeth onely by the firſt, as the velociry 
of the cord by the firſt hole bath reciprocally to the velocity of 
the codrs by the ſecond hole. © And thus its clear, that when 
there is drawn through two holes equal quantity of cords jn 
equal time, but with unequal velocity, it will be neceffary, that 
the thickneſs of all the four cords ſhall have the ſame reciprocal 
proportion to the thickneſs of the ſwifter cord, that the velg« 
city of the ſwifter cord hath to the velocity of the flower. The 
which is verified likewiſe in the fluid Element of Water. 

And to'the end that this principal fundamental be well undex. 
ſtood, I will alſo note a certain obſervation made my me in the 
Art of Wyer-drawing, or ſpinning Gold, Silver, Bras, and Iron, 
and it is this ; That ſuch Artificers defiring more and more tg 
diſpgtoffe and ſubtillize the {aid Metals, having wound about 4 
Rocket or Barrel the thread of the Meta], they place the Roc- 
ketin a frame upon a ſtedfaſt Axis, in ſuch ſort that the Rocket 
may turn about in it ſelf; then making one end of the thread to 
paile by force through a Plate of Steel pierced with divers holes, 
greater and lefler, as need requireth, faſtning the ſame end of the 
thread to another Rocket, they wind up the thread, which paf- 
ſing through a bore leſs than the thicknefſe of the thread, 1s of 
force conſtrained to diſgroſle and ſ{ubtillize. Now that which i: 
intenſly to be obſerved in this buſineſs, is this, That the parts of 
the thread before the hole, are of ſuch a thickneſſe, but the parts 
of the {ame thread after it 1s paſſed the hole, are of a leffer thick- 
neſſe : and yet neverthelefſe the maſſe and weight of the thread 
which is drawn forth, is ever equal to the maſſe and weight of the 
thread which is winded up.But if we ſhould well confider the mat- 
ter, we ſhould finde;that the thicker the thread before the hole is, 
than the thread paffed the hole, the greater reciprocally is the 


velocity 
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velocity:of the parts.of the thread paſfed the-hole, than the volo= 
city of the patts before the hole : Inſomuch* thatif werb;: gratia 
the thickneſſe of the thread before the hole, were double: to the 
thicknefle after the hole, in ſuch caſe the velocity of the parts of 
the thread paſſed the hole, ſhould be double to the velocity of the 
parts of the thread before the hole; and thus the thicknefſe 
compenſates the velocity, and the velocity compenſates the thick- 
neſſe. So thatthe ({ame* occurreth-in the ſolid Metals of Gold; 
Silver, Brafs, Iron, &c. that'eveneth alſo in the fluid Element of 
Water, and other liquids, namely, That the velocity beareth the 
ſame proportion to the velocity, that the thickneſſe of the  Me- 
tal, or Water, hath to the thickneſle. 
And therefore granting'this diſcontſe, we-may ſay, that as of- 
ten astwo Taps with different velocity diſcharge equal quanti- 
_ ties of Water in equal times, it will be neceſſary that the Tap 
lefſe ſwift be ſo much greater, and: larger, than the Tap more 
ſwift, by how much the ſwifter ſuperates 1n velocity the {lower 
and to pronounce the Propoſition in more proper terms , we ſay; 
That if rwo Taps of unequal velociry,, diſcharge in equal times 
equal quantities of Water, the greatneſſe of the firſt ſhall be to 
the greatneſſe of the ſecond, im reciprocal proportion, as the ve- 
focity of the fecond tothe velocity of the firſt. As for- example, 
if che farſt Tap ſhall be ter-rimes ſwifter than the ſecond Tap, it 
will be neceſſary, that the ſecond be ten times bigger and larger 
than the firſt; and in ſuch caſe the Taps ſhall Mekarge equall 
quantities of water in equal times ; and this is the principal and 
moſt important point, which ought to be kept alwayes in minde, 
for that on it well underſtood depend many things profitable, 
and worthy of our knowledge. | 
Now applying all that hath bcen ſaid neerer to our purpoſe, I 
conſider, that it being moſt true, that in divers parts of the ſame 
River or Current of ranning water, there doth always paſſe equal 
quantity of Water in equal time (which thing is alſo demon- 
ſtrated in our firſt Propoſition) and it being alſo true, that in di- 
\ vers parts the ſame River may have various and different veloci- 
ty ; it follows of neceſſary conſequence, that where the River 
bath lefſe velocity, it ſhall be of greater meaſure, and in thoſe 
parts, in which it hath greater velocity, it ſhall be of lefſe mea- 
ſure ; and in ſum, the yelocity of ſeveral parts of the ſaid River, 
ſhall have eternally reciprocall-and like proportion with 
their meaſtires. This principle and fundamental well eſtabliſh- 
ed, that the ſame Current of Water changeth meaſure, accor- 
ding to its varying of velocity ; that is, leffening the meaſure, 
when the vetocity encreiſeth, and encreafing the meaſure, when 
the velocity decreafcth; 1 paffe to the conſideration of many 


par- 
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particular accidents in this admirable matter, and all dependi 
on this ſole Propoſition, the ſenſe of which 1 have.oft == 
that it might be well underſtood. 5” Wn OE att: 
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ANd firſt , we hence conclude, that the lame Streams of 4 
Torrent, namely, thole ſtreams which carry equal quantity of 
Water in equal times, make not the ſame depths or meaſures in 
the River, in which they enter, unlefle when in the entrance in- 
to the River they acquire 3 or to ſay better, keep the ſame. yelo« 
city 3 becauſe if the velocicitzes acquired in the River ſhall- be 
different, alſo the meaſures ſhall be diverſe ; and conſequently 
the depths, as is demonſtrated, : 


COROLLAKIE 11. 


x 


it is conſtituted ordinarily in greater & greater velocity:hence 
1t 15 that the ſame ſtreams of the Torrent, that enter 1nto the Ri- 
ver, make lefſe and leſfſe depths, as the River grows; more and 
more full ; fince that alſo the Waters of the Torrent being en- 
tered into. the River, go acquiring greater and greater velocities, 
and therefore diminiſh in meaſure and height. 


AN becauſe ſucceſſively, as the River: is more and more full, 
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wW E obſerve alſo, that while the main River is ſhallow, if there 

fall but a gentle rain,it luddenly much increaſeth and riſeth; 
but when the River is already ſwelled, though there fall again a- 
nother new violent ſhower, yet it increaſeth not at the ſame rate 
as. before, proportionably to the rain which fell: which thin 
we may affirm particularly to depend on this, that in the bi 
caſe,” while the River is low, it is found alſo very flow, and there- 
fore the little water which entereth into ir, paſſeth and runs with 
little velocity, and conſequently occupieth a great meaſure - 
But when the River is once augmented, by new water being allo 
made more {wift, it cauſeth the great Flood of water which fal- 
leth, to bear a lefſe meaſure, and not to make ſuch a depthi. 


COROLLARIE 1IV. 
PRom the things demonſtrated is manifeſt alſo, that whilſt a 
Torrent entereth into a River, at the time of Ebbe, then the 
Torretit moveth with ſuch a certain velocity, what cver it be, 
paſling 
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paſling by its extreameſt parts, wherewith it communicateth with 
the River ; in which parts, the Torrent being meaſured, ſhall 
have ſuch a certain meaſure : but the River ſwelling and rifing, 
alſo thoſe parts of the Torrent augment in greatnefſe and mea« 
ſure, though the Torrent, in that inſtant, diſ-imbogue no more 
- water than it did before: ſo that the Riyer being (ſwelled, we 
are to conſider two months of the ſame Torrent, one leſſ> be- 
fore the riſing, the other greater after the riling, which mouths 
diſcharge equal quantities of water in equal times 3 therefore the 
velocity by the lefſer mouth ſhall be greater than the velocity by 


the greater mouth ; and thus the Torrent ſhall be retarded from 
its ordinary courle. 


COROLLAKIE V. 


Rom which operation of Nature proccedeth another effe& 

worthy. of conlideration; and it 1s,that the courſe of the water 
retarding, as hath been ſaid ia thoſe ultimate parts of the Toc- 
rent, if it ſhall happen that the Torrent grow torbid and mud- 
dy, and ics ſtceame ' be retarded in ſuch a degree, that 1t is not 
able to carry away thoſe minute grains of Earth, which com- 
pole the muddineſſe ; in this caſe the Torrent ſhall clear away 
the mud, and carry away the Sand. at the bottome of its own 
Chanel, in the extream parts of its mouch, which raiſed and 
voided Sand, ſhall again afterwards be carried away, when rhe 
River abating, the Torrent ſhall return rv move with its primitive 
velocity. hy 


COROLLAKRITE VI. 


Hilſt ic is-demonſirated , rhat the ſame water hath different 
| meaſures in its Chanel or courſe, according as it varieth in 
velocity;ſo that the meaſiire of the water is alwayes greater,where 
the velocity is lefler ; and on the contrary, the meaſure leſſer, 
where the velocity is greater : from hence we may moſt ele. 
gantly render the reaſon of the uſual Proverb, Take beed of the 
ftill waters : For that if we conſider the felt ſame water of a 
River in thoſe parts, wherein it is leſs ſwift, and thence called ſtill 
ot ſmooth water , it ſhall be, of neceſſity , of greater meaſu 
than in thoſe parts, in which it is more ſwift, and therefore =Y 
narily ſhall be alſo more deep and dangerous for paſſengers; 
whence it is well ſaid, Take heed of the ftil Waters ; and chis 
ſaying hath bee fince applied to things moral =» 
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] |kewiſe, from the things demonſtrated may be concluded, 

that the windes,which ſiop a Kiver,and blowing againſt the 
Current, retard its courſe and ordinary velocity ſhall neceſſarily. 
amplifie the meaſure of the ſame River, and conſequently ſhall 
be, in great part, cauſes; or we may ſay, potent con-cauſes of 
making the extraordinary inundations which Rivers uſe to make. 
And its moſt certain, that as often as a ſtrong and continual wind 
ſhall blow againſt the Current of a River, and ſhall reduce the 
water of the River to ſuch tardity of motion, that in the time 
wherein before it run five miles, it row moveth but one, ſuch a 
River will increaſe to five times the meaſure, though there ſhould 
not be added any other quantity of water ; which thing indeed 
bath in it ſomething of ſtrange, bur ir is moſt certain, for that 
look what proportion the waters velocity before the winde, hath 
to the velocity after the winde, and ſuch reciprocally is the mea- 
ſure of the ſame water after the winde, to the meaſure before 
the winde ; and becauſe it hath been ſuppoled in our caſe that the 
velocity is diminiſhed to a fifth part, therefore rhe meaſure ſhall 

be increaſed five times more than that, which it was before. 


COROLLARKIE VIIL 


WE have alſo probable the cauſe of the inundations of Tyber, 
\V'Y 'Which befcl at Rome,in the time of Alexander the Sixth,8& of 
Clement the Seventh ; which innundations came in a ſerene time, 
aud without great thaws of the Snows; which therefore much 
puzzled the wirs of thoſe times. Bur we may with much pro- 
bability affirm, That the River roſe to ſuch a height and excre(- 
Ccnce, y che retardation of the Waters dependant on the 


boiftrous and conſtant Winds, that blew in thoſe times, as is no- 


ted inthe memorials. 
2 ite COROLLARIE. IX: 
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JT | being moſt manifeſt, that by the great abundance of Water 
the Torrents'tnay increaſe,and of themſelves alone exorbitantly 
Twill the River 3 and baving demonſtrated that alſo without new 
Water, but onely by the notable retardment the River raſeth and 
increafeth in meaſure, in proportion as the-velocity decrealcth : 
hence it is apparent, that cach of theſe cauſes being able of it {cl, 
and ſeparate from the other to ſwell the River 3 when it ſhall 
happen that both theſe two cauſes conſpire the augmentation & 
: the 
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the River, in ſuch a caſe there muſt follow very great and irre” 
pable innundations. 


COROLLARIE KX. 


F Rom what hath been demonſtrated, we may with facility re- 

ſglve the doubt which hath troubled;and ſtill poleth, thy moſt 
diligent , but incautelous obleryers of Rivers , who mealuring 
the Streams and Torrents which fall mto another River ; as thoſe 
for inſtance,which enter into the Po, or thoſe woick fall- jinro Ti- 
ber; and having ſummed the total of theie meaſures, and con- 
tecting the meaſures of the Riveis and Brooks, which fall into 
Tiber, with the meaſure of Tzber, and tie meaſures of thoſe which 
diſimbogue into Po,with the mealure of Fo, they find them not 


equal, as, it ſeems to them, they ought to be, and this is becauſe - 


they have not well noted the moſt important point of the varia- 
tion of velocity, and how that it i: the. moſt potent cauſe of won- 
derfully altering the meaſures of running Waters 3 but. we moſt 
facilly reſolving the doubt, may {ay that thele Waters diminiſh 
the meaſure, being once entered the principal Channel , becauſe 
they increaſe in velocity. ' TH 16 ATT 


COROLLARIE XI... 
FT Hrough the ignorance of the force of the velocity of the Wa- 


terzin altering irs meaſure,& augmenting it when the. velocity 
diminiſheth 5; and diminiſhing it when the velocity augmeanteth : 
The Archite& Giovanni Fontana, endeayoured..to meaſure; and 
and ro cauſe to be meaſured by his Nephew, all the Brooks and 
Rivers which diſcharged their Waters: into Tber , at the time of 
the nnundation ; which. happened at Rome in*rhe ;year i598, 
and pabliſhed a ſmall Treatile thereof, wherein he ſummeth . up 
the meaſures of the extraordinary. Water which. fell into Izber, 
and made accoiint that it was about five hundred - Ells more than 
ordinary ; and in the end of that Treatiſe concluderh, that to re- 
move the Innundation'wholly from Rome, it would be neceflary 
to make two other Channels, equal ts: that ar. preſent, arid that 
lefle would nor ſuffice ; ..and - finding afterwards. 'that the whole 
Stream paſſed utider the Bridge Quatrro-Capi, (the Arch where- 
of is of a far leſs mealure- then five hundred: Ells.) concludeth, 
that under the ſaid Bridge paſt a hundred fifty one Els of. Water 
compreſſed, (1 have ſet down the preciſe term of compreſt :Wa- 
ter, written by Fontana) wherein I fixde many errors. .- |.- 


The firſt of which is to think that: the meaſures of theſe Wa- 
ters comprefſed in the Channels. of «thoſe Bronks .and | Rivers, 
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Of the Mengunation , Libs 


Tibald maintain themnſelves the ſame in Tiber, which by his leave, 
is moſt falſe, when ever thoſe waters reduced into Tiber , retain 
not the ſame velocity which they had in the place in which For. 
tana and his Nephew meaſared them: And all this is manifeſt 


'from the things which we have above explained ; for, if the Wa- 


ters redacted ifito Tiber increaſe ih velocity, they decreafe in mea- 
ſire ; and if they decreaſe in. velocity, they incteafe in mea- 
ſures | 

Secondly, I conſider that the meaſures of thoſe Brooks and 
Rivets, which enter into Tiber ar the time of Innundation, are 
not between themſelves really the ſame, when their velocities are 
not equal , though they have the fame names of Ells and Feet; 
for that its poſlible that a difinboguement of ten Els requadrated 
(to ſpeak-in the phraſe of Fontana) of one of thofe Brooks, 


- might diſcharge into Tiber at the time of Ihnundation, four, ten, 


and-twenty times lets Water, than another mourh equal to the 
firſt i greatneſs, as would occur when the firſt mouth were four, 
ten, of twenty tines: leſs {wift than the ſecond. Whereupoh, 
whilſt Fontana ſurimes up the Ells and -Feet of the meaſures of 
thoſe Brooks and Riyets into a total aggregate , he commits the 
ſame error with him, which would add into one futhme diverſe 
moneys of diverſe values, and diverſe places, but that had the 
ſame name 3 as # 6ne ſhould ſay ten Crowns of Roman money, 
four Crowns of Gold, thirteen Crowns of Florence, five Crowns 
of Venice, and erght Crowns of Mantna , ſhould make the ſame 


 ſumme with fotry Crowns of Gold, or forty Crowns of Mantna. 


'Fhirdly, It might happen that fome River or Current in the 
patts nearer Rome, mm the time of its flowing , did nor ſend forth 
more Water that ordinary; and however, its a thing very clear, 
that:whilſt the ſtream came from the ſupenor parts, that ſame 
Brook or Rivet would be augmented in meaſure , as hath been 
noted in the fourth Corollary; in ſuch fort, that Fortdne might 
have inculcated, and noted that ſame River or Current as con- 
cutting to the Ihnundation; although it were therein altogether 
unedncerned. 

_  Moreovery-1n- the fourth place we maſt note, That it might 
fofal.out, that fuch a River not onely was unintereſſed in the 
Ianendation, though augmented in meaſure, but it right LE ſay 
happen, thatitwas inſtrumental to the afſwaging the Innunda- 
tion; by aagmenting in the meaſure of its own Channel ; which 
mater is lufficiently evident 3 for if it be ſuppoſed that the Ri- 
ver ir the-time ob flood, had not had of ic ſelf, and from its pro- 
per ſprings moze Water than ordinary, its a thing certain, that 
the Water of Tiber rifing; and. increafing ;alſo that River, ro lc- 
wire (alf withthd'Watet of Tiber; wonld: have retained ſome of 


rei? ; its 


Lib; r. Of Ruxnths VVarens 
its Waters 16 its own Chanel, without diſcharging them into Ty- 
ber, or elſe would have ingorged and ſwallowed (if I may ſo (ay) 
ſome of the water of Tyber; and in this caſe, at the time of In- 
undation) lefſe abundance of water would have come to Rome 
and yet nevertheleſſe the meaſure of that River would have been 
increaſed. ; rr 
Fifchly, F dnt an4 deceiveth himſelf, when he concludeth, that 
to remove the Fnaundation fron Rome, it would be neceſſary to 
make two other Chanels of Rivers, that were as large as that, 
which is the preſcat_ one, and that leſs would not ſuffice, which, 
I ſay» is a fallacy : and to convince bin calily of his errour, it 
ſufficeth to ſay, that all the Streams 5<11:g patſed under the Bridge 
Quattro-C4pi, as he himſelf atteſts, 2 Ch 2ance] would ſuffice On- 
ly of the capacity of the ſaid Bridge, provided that the water 
there might run with the ſame velocity, as ir did under the Bridge 
at the time of laundation ; and on tle contrary, twenty Cur- 
rents of capacity equal to the preſent one, would not ſuthce, if 
the water ſhould run with twenty times lels velocity, than ic made 
at the rime of che Inundation. "a I Eeer- 
* Sixthly, to me it ſeemeth a great weakaeſle to ſay, that there 
ſhould paſſe under the Bridge Q #attro-Capz, an hundred fifey one 
ells of water compreſſed; for that I do not underſtand that wa- 
teris like Cotton or Wool, which matters may be preſt and trod, 
as it happeneth alſo to the air, which receiveth compreſſion in 
ſuch ſort, that afcet that in ſome certain place a quantity of air 
ſhall be reduced to its natural conſtitution ; and having taken u 
all the (aid place, - yer nevertheleſſe comprefling the firſt Air 
with fort: and violerice, it is reduced into far leſs room, and will 
adrnit four or (ix times as much air, as before, as is experimen 


tally * (cen in the Wind-Gun, invented in our dayes by M. Vin- 


cenzo Vincenti of Urbin, which property of the Air of admit- 
ting condenſarion,”is allo ſeen in the portable Fountains of the 
ſame M. Vincenzo : Which Fountains ſpirt the Water on high, 
by force of the Air compreſſed, which whilſt ic ſeeks to reduce 
its ſelf ro its natural conſtitution, in the dilation cauſeth that vi- 
olence. But the water can never, for any thing 1 know, crowd, 
or preſs ſo, as that if before the compreſlion it held or poſleſt a 
place, being in 1ts natural conſtitution, I believe not, I ſay, that ir 
1s poſſible, by preſſing and crowding to inake it poſlels leſs room, 
for if it were poſlible to compreſs the Water, and make it to oc- 
cupy a leſs place, it would thence follow, that two Veſlels of e- 
qual meaſure, but of, unequal height, ſhould be of unequal capa- 
city, and that ſhould hold more water which was higher 3 alſo a 
Cylinder, or other Veſlel more high than broad, would containe 
more water ere&cd, thay being laid along ; for that beidig ered&- 
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* And as is at 
large demonſtrated 
by that moſt excel- 
lene and ::0nours 
able perſonage Mr, 
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Of the MENSURAT1ON Lib-1. 
ed , the water put therein would be more prefſedand crowded, 
And therefore, in our caſe, according to our principles we will 


| ſay, that the water of that Necam palzeth, all under the ſaid 


Bridge Cparrre- (opt for that being there moſt (wift, it ought of 
conſequence to be leſsin meaſure. | WROA | I 
And here one may ſee, into how many errours a man; may run 
through ignorance of a true and real Principle, which once known 
and well underſtood, takes away, all miſts of doubting,” and =—_ 
fily reſolveth all difficylties. | eats 
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COROLLARIE. XII. 


1 " 


T Hrough the ſame inadvertency of not regarding the variation 
of velocity in the ſame Current,there are committed by Ingj, 
neers and Learned men, errours of very great moment ( and [ 
could thereof produce examples, but for good reaſons 1 paſs 
them over in ſilence) when they think, and propole, by deriving 
new Channels from great Rivers, to diminiſh the 5 of the 
water in the River, and to diminiſh it proportionally, affording 
to the meaſure of the Water which they make to paſs. throug 
the Channel, as making w.g. a Channel fifty foot broad, in which 
the derived water is torun waſte, ten foot deep, they think they, 
have diminiſhed the meaſure of the Water. zp the River.five hun- 
dred fect, which thing doth not indeed {o fall out ; and the rea- 
ſon is plain ; for that the Chanel being. derived, the reſt of the 
main River, diminiſheth in velocity, and therefore retains a grea- 
ter meaſure than it had at firſt before the derivation of the Cha- 
nel ; and moreover, if the Chanel being derived, it ſhall not 
conſerve the ſame velocity which it had at firſt in the main Ri- 
ver, but ſhall diminiſh it, it will be neceſſary, that it hath a grea- 
ter meaſure than i had before in the River ; and therefore 
to accompt aright, there ſhall not be ſo much water derived into 
the Channel, as ſhall diminiſh the River, according to the quagtj: 


ty of the water in the Channel, as is pretended. 


COROLLARKIE XI11. 
TP Ht: ſame conſideration giveth me occaſion to diſcover a moſt 
ordinary errour, obſerved by.me in the bufinefſe of the wa- 
ter of Ferara, when I was inthoſe parts , in ſervice of the moſt 
Reverend and Illuſtrious Monfignor Corſeni ; the ſublime wit of 
whom hath been a very great help to me in theſe contemplations; 
its very true, I have been much perplexed , whether I ſhould. 
commit this particular to paper ,; or paſſe it over in filence, for 
that I have ever doubted ,, that the opinion ſo: common and 
3 NAV IP; PO! Kekoung 


Lib.x Of Runxixoe Warts. 
moreover confirmed with a moſt manifeſt experiment , may not 
*8nvly - make this my conjeure to be eſteemed Far from true, 
but alſo to diſcredit with the World the reſt of this my Treatiſe: 
Neyertheleſſe I have at laſt reſolved not to be' wanting 'to my 
{ef , and to truth in a matter of it ſelf , and for other conſe- 
quences moſt important; nor doth it ſeem'to me requiſite in 
difficult matters, gpch as theſe we have in hand, to'refigrie out 
{elves to the common opinion, ſince it would be vety ftratige if 
the multitude in fuch matters ſhouid. hit on the 'truth', nor 6ught 
that to be held difficult, 'in which even the vulgar do know the 
trath and right ; beſides that I bop; morever torprove- all infuch 
fort , that perſons of ſolid judgmr 7: ſhall reſt fully perſwaded; 
ſo that they but keep in mind the principal ground and foutdation 
of all this Tteatiſe;zand though that which I wif propoſe,be a par- 
ricalar,as I have ſaid, pertaining ohely to the ititereſts of 'Ferars ; 
yet neverthcleſſe from this particular 'Do&rine well underſtood, 
good judgement may be made of other the like caſes in general. 
"Fay then, for greater perſpecuity, and' better underſtanding 
of the'whole, That about thirteen miles above Ferers , near to 
Steltata, the main of Po, branching it ſelf into two parts, with one 
of its Arms it cometh tloſe to Ferara, retaining 'the name vf the 
P5 of F erara'; and here again it divideth it felf into two othet 
branches, and'that which'contittneth-on the right hand, is called 
thePoof Argente, and of Primary ; and that on the lefr the Po 
of Volana. . But for that the bed ofthe Po'of 'Ferara being here« 
tofore augmented and raiſed, it followeth that ir reſteth wholly 
deprived of the Water of the great Po, except iti the time of its 
oye ſwelling 3 for in'that caſe, this Po of Ferara beirig re- 
rained with a Bank near” to Bondeno, would' come alſo in the 
overflowings of the main Po, to be free from its Waters : But the 
Lords of Ferara are wont at {uch timie as the Po threateneth ro 
break out , to cut the bank; by which cutting, there dif- 
gorgeth ſuch a Torrent of Water, that' it is obſerved, that the 
main Po in the ſpace of ſome few hours abarerh near a foot, and 
all perſons that I have ſpoken with hitherto , moved by rhis ex- 
periment, think that it is of great profit and benefit to keep ready 
this Vent, and to make uſe of it in the time of its fullneſfe: * And 
indeed, the rhing confidered ſimply, and at the firſt appearance, 
it ſeemeth that none can think otherwiſe 3 the tather, for that 
many examining the matter narrowly , meaſure that body of 
Water which runneth by the Channel, or Bed of the Po of Fera- 
ra, and make'account, that the body. of the Water of 'the great 
Po, is dimimiſhed the quantity of the body of the Water 'which 
rtnneth by the Po of Ferara. Bur if we well remember What 
hath been faid in the beginning of che Trearife, 4nd how! _ 
| tae 
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Lib.y 
the yariety of the velocities of the ſaid Water importeth, and the 
knowledge of them is neceſſary to conclude the rrue quantity of 
the running Water, we ſhall tinde it manifeſt, that Kg AR of 
this Vent 1; far lefſe than it is generally thought : And mereover, 
we ſhall finde,if I deceive not-,my ſelf, that there follow from 
thence lo many miſchiefs, that I could greatly incline to believe, 


Of the MensSuratioN. 


that it were more to the purpole wholly to ſtgp it up, than to 
maintain it open: yet 1 am not ſo wedded tFmy opinion , but 
that I am ready to change my judgement upon ſtrength of better 
rea{ons ; eſpecially of one that ſhall have firſt well underſtood 
the beginning of this my dilcourle, which I frequently inculcate, 
becaule its abtolucely impoſſible without this advertiſement to 
treat;of theſe matters, and not commit very great errours. 

| propoſe therefore to conſideration, that although. it be true, 
that whilſt the water of the main Ps isat its greateſt height, the 
Bank and Dam then cut of the Po of Ferara, and the {uperior 
waters having a very great fall into the Channel of Ferara, they 
precipitate inro.the ſame with great violence and velocity, and 
with the ſame 1a the beginning, or little lefſe, they run towards 
the Po of Volana, and of Argents on the ſea coaſts ; yet after the 
ſpace, of ſome few hours, the Po of Ferara being full, and the ſu- 
perior Waters not finding fo great a diclivity there, as they had 
at the beginning of the cutting, they fall nor into the ſame with 
the former velocity, but with far lefſe, and thereby a great deal 
leſſe Water begins to iflue from the great Po ; and if we dili- 


gently compare the velocity at the firſt cutting, with the velocity 


of the Warer after the cutting made, and when the Po of Ferars 
ſhall be full of Water, we ſhall finde perhaps that to be fifteen or 
rwenty ,times greater than this , and conſequently the Watet 
which iſſues from the great Po, that firſt impetuoſity being paſt, 
ſhall be onely the fifreenth or rwentieth part of that which iflued 
atthe begiuning 3 and therefore the Waters of the main Po will 
return in a (mail time almoſt to the firſt height. And here I will 
pray thoſe who reſt not wholly ſatisfied with what hath been ſaid, * 
that for the love of truth, and the common good , they would 
pleaſe, to make diligent obſervation whether in the time of great 
Floods.the ſaid Bank or Dam at Boxdeno is cut , and that in few 
hours the main Po diminiſheth,as hath been ſaid about a foot in 
its height; that they would obſerve I ſay, whether, a day or two 
being paſt,the Waters of the main Po return almoſt to their firſt 


height; for if this ſhould follow, it would be very clear, that the 


benefit which reſulteth from this diverſion or Vent, is not ſo great 
as is univerſally preſumed; I ſay, it is nor ſo great as, is 
preſumed ; becauſe, though it be granted for truce , that 
the Waters of the main Fo , abate at the beginning - 

tne 


Lib. v. Of Ruixnkind Wartks, 
the Vent, yet this benefit happens to be but temporary and for . 
few hours : If the cifing of Po, andthe dangers of breaking forth 
were of ſhort duration, as it ordinarily befalleth in the overflow- 
ings of Torrents, in {uch a caſe the profit of the Vent woild be 
6f ſome eſteetn : Buit becauſe che ſwellings of Po continue for 
thirty, or ſomerimes for forty dayes, therefore the gain which 
reſults from rhe Vent ptoveth to be inconſiderable. It remain- 
eth now to confider the notable harms which follodW the ſaid 
Sluice or Veht, that (6 refleQion being made, and the profic and 
the derriciebt compared, one may rightly judge, and choofe that 
which ſhall be moſt convenient. The firſt prejudice thetefore 
which atiſeth from this Vent or Sluice, is; That the Channels of 
Ferara, Prinmaro, and Volana filling with Water, all thoſe parts 
from Bonzeno to the Sea fide are allarmed and endangered 
theteby. Secondly, The Watets of the Po of Prizraro having 
free itigrefſe ihto the ripper Valleys; they fill ehtem to che great 
damape of the Fields adjacent ,” and obſttu& the courſe of the 
ordinary Trenches in the fanie Valleys; rſomiach that all the 
care, coſt, and labour about the draifhing; and freeing the upper 
Valteys frottt Water; would alfo become vain and itteffetual. 
Thirdly, 1 confidet that thefe Waters of the' Po of Ferdr4 Being 
paſſed dbiynwards towards the Sea, at the tifiie that the nitin Ps 
was in its greater excteſcences and heights; it is manifeſt by exp&- 
tichce, that when the great Po diminiſherh, then theſe Waters 
paſſed by the Po of Ferarz begin to retard in their courſe; and 
finally come to turn the current upwards towards Stellata,reſtin 
firſt ju the intermeditte tine, almoſt fixed and ſtanding , wp, 
therefore depoſing the muddineſle, they fill up che Channel of 
the Rivet or Crittent of Ftrard: | Foirthly and lafly,, Fhere 
followerh from this {4m diverfien another notable damage , and 
it is like to that whitch folloWeth the breaches made by Rivers; 
neat to which brezches "th the - lower parts, namely below rhe 
breach; cliere is begot tr the Chaninel of the River, a certain ridge 
of felf, that is; the bortotn' of the River's raifed, as is ſtffictently 
Hiztitfcft by expeticnce; aid thus juft inthe ſame manner eaten 
the Bahk at Bonde#o there isat if Were 2 breach miade;from whi 
follow&tk the rifins in-the lower pirts of the train: Po, being paſt 
the month of P4n7drd; which thing;hbw pernifious it is;let any one 
jidge thit tihderftandeth-thieſe mattErs: And therefore both fot 
the {mall benefit, and ſo many ki#tmbthat Enfue from irigintain+ 
ing this diverſion, I ſhould think it were more ſound advice to 
keep that Bank alwaies whole 4t Bodeno, or inany other conve- 
nient place, and nor to permit that the Water of the Grand Po 
flionld cVtr-Woitte fear to Fehdfl; O07 4 
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COROLLAKIE XIV. 


FN the Grand Rivers, which fall into the Sea, as here in ] taly 
Poy Adige,* and Arno,which are armed with Banks againſt their 
excreſcencies, its obſerved that far from the Sea, they need 

Banks of a notable height ; which height goeth afterwards by 
degrees diminiſhing , the more ir approacheth to the Sea-coaſty, 
in ſuch ſort, that the Po, diſtant from the Sea about fifty or lixty 
miles at Ferara , ſhall have Banks that be above twenty feet 
higher than the ordinary Water- marks , but ten or twelve mile 
from the Sea, the Banks are not twelve feet higher than the ſaid 
ordinary Water-marks, though the breadth of the River be the 
ſame, ſo that the excreſcence of the ſame Innundation happens 
to be far greater in meaſure remote from the Sea, then near and 
yet it ſhould ſeem, that the ſame quantity of Water paſling by 
every place the River ſhould need to have the ſame Icituce of 
Banks in all places : But we by our Principles and fundamentaly 
may be ab!e to render the reaſon of that effe&, and fay ; That 
that exceſſe of quantity of Water, above the ordinary Water, 
goeth alwaies acquiring greater velocity 3 the nearer it approach- 
eth the Seazaiid therefore decrealerh in meaſure, and hs par 
in height. And this perhaps might have been the cauſe in great 
part, why the Tyber in the Innundation Arno 1578. ifſucd not 
forth of its Channel below Rome towards the Sea. 


COROLLAKIE XV. 


Rom the ſame Dodrine may be rendred a moſt maniteſt rea» 
| ſon why the tal:ing Waters golefſening in their deſcent , ſo 
- _ that the /ame falling Water , meaſured at the beginning of 
its fall, is greater, and bigger, and afterwards by degrees leſſeneth 
in meaſure the more it is remote. from the beginning of the fall, 
Which dependeth on no, other, than on the acquiſition, which 
it ſucceflively makes of greater ;yelocity ; it being a moſt famj- 
liar coacluſion among Philoſophers, that grave bodies falling, 
the more they remove from the beginning of their motion, the 
more they acquire of ſ{wiftnefſe ;, and therefore the Warer, as 4 
grave, body. , talling, gradually velocitates, and therefore de- 
creaſcth in meaſure, and leſfeneth. 


COROLLAKIE XVI. 
which ſpring on high, work a contrary cffc&; namely 
TY 10 


ANd on the contrary z the ſpictings of a Fountain of Water, 
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in the beginning they are (mall , and afterwards become greater 
and bigge 3 and che reaſon 13 moſt manifeſt, becauſe in the be- 
ginning they are very (wife, and afcerwards gradually relent 
their impetuoſity , and morion , lo that in the beginning of the 
excurſion that they make , they ought to be {mall , and after- 
wards to grow bigger , as 1n the effect is ſeen; 


APPENDIX. I. 


Nto the errour of not conſidering how much the different 

velocitics of the fame ruuning water 1n ſeveral places of 

its current , are able to change the meaſure of the ſame 
water, and to make. it greater , Or lefle, I think , if Ibe not 
deceived , that Ginlio Frontino a noble antient Writer, may 
have falnin the Second Book which he writ , of the AqueduRs 
of the City of Rowe : Whilſt finding the meaſure of the Water 
*Commentarits leſle than it was in erogatione 1263.  nimaries, he 
thoughc that ſo much difference might proceed from the negligence 
of the Meaſures ; and when afterwards with his own induſtry he 
meaſured the ſame water at the beginnings of the Aqueduds, 
finding it neer 1 0000. Q 4inaries bigger than it was in Colementx- 
ris he judged , that the overplus was imbeziled by Miniſters and 
Partakers; which in part right beſo, forit is bur too true, that 
the publique is almoſt alwayes defrauded ; yet neverthelefſe, I 
verily believe withal , that befides the frauds of theſe Officers, 
the velocitics of the water in the place wherein Frontino meaſu- 
red ,, it mizht be different from thoſe velocities , which are 
found in other places before meaſured by others ; and there- 
fore the meaſures of the watcrs might , yea ought necſlarily to 
be diffccenr, it having been by us demonſtrated , that the mea- 
{ures of the fame running water have reciprocal proportion to 
their velocities. Which Frontino not well confidering, and find- 
ing the water in Commentariis 2755. Quinaries in erogati- 
one 14018, and in his own meaſure ad capita daciuum , at the 
head of the fountain 22755. Quiharies, or thereabouts , he 
thought , that in all theſe places there paſt different quantities of 
water 3. namely, greater.at the fountain head then that which was 
in Erogatione , and this he judged greater than that which was 
in Commentaris: | | 


APPENDIX 1i: 


A Like, ſtake chanced lately in the Aquedu of "Acqua- 
£7 Paola, which Water ſhould be'2000 Inches , and, fo many 


' © effeQively ought to be allowed ; and it hath been given in 
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* Comment arius 
beareth many ſens 
ſes 5 but in this 
place fignifiechs a 
certain Regiſter of 
the quanticizs of 
the Waters in the 


{cyeral publique A= 
qu Yr! ape Rome; 


. Which word I find 


frequently uſed in 
the Law-books of 
antient Civilians : 
Andby errogation 
we are to under- 
land th* diftribu- 
tion or delivering 
out of thoſe ores 


of Water. 
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ſo to be by the-Signors of Bracciano to the Apoſtolick-Chamber, 
and there was a meaſure thereof made at the beginning of the 
Aquedu& ; which meaſure proved afterwards much lefſe and 
ſhort, conſidered and taken in Rome, and thence followed dif. 
contents and great diſorders , and all becaule this property of 
Running-W aters, of increaſing in- meaſure, where the velocity 
decreaſed ; and of diminiſhing in meaſure , where the velocity 
augmented, was not lookt into. 


APPENDIX IIL 


| Like crrour,in my judgement, hath beeen committed by 
all thoſe learned men , which to prevent the diverſion of 
the Reno of Bologna into Po by the Channels, through 
which it at preſent runneth, judged, that the Reno being in its 
greater excreſcence about 2000. feet , and the Po being near 
x 000. fect broad, they judged 3 I {ay, rhat letting the Keno into 
Po, it would have raiſed the Water of Po two feet ; from which 
riſe, they concluded afterwards moſt exorbuant diſorders, either 
of extraordinary Inundations, or elſe of immenſe and intolera- 
ble expences to the people in raifing the Banks of Po and Revo, 
and with ſuch like weaknefles, often vainly diſturbed the mind; 
of the perſons concerned : But now from the things demonſtra- 
ted,it is manifeſt, That the meaſure of the Reno in Reno, would 
be different from the meaſure of Reno in Po; in cale that the 
velocity of the Reno in Po, ſhould differ from the velocity 
of Reno in Reno,as is more exaQly determined in the fourth Pro- 
poſition. 


APPENDIX IV. 


[ O leſs likewiſe are thoſe Ingeneers and Artis deceived, 

that have affirmed, That letting the Reno inco Po , there 

would be no riſe at all in the Water of Po: For the truth 
1s, That letting Reno into Po,there would alwaies be a rifing ; but 
ſomerimes greater, ſometimes leſle, as the Po ſhall have a ſwifter 
or ſlower Current ; ſo that if the Po ſhall be conſtituted in a great 
velocity, the riſe will be very ſmall ; and if the ſaid Po ſhall be 
Now in its courſe, then the riſe will be notable. 


APPENDIX V. 


Nd here it will not be beſides the purpoſe to advertiſe, That 

LN the meaſures, partments, and diſtributions of the Waters 

| of Fountains, cannot þe made exaQly , unleſs there von: 
| | 4 Wn | Abs ſi er 
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fideced , beſides the meaſure, the velocity alſo of the Water ; 
which particular not being thorowly oblerved, is the cauſe of 
continual miſcariages in ſuch like affairs. 


APPENDIX VL 


Ike conſideration ought to be had with the greater diligence, 

: for that anerrour therein 15 more prejudicial | lay) ought to 

be had by thoſe which part and divide VVaters ; for the 

watering of fields, as is done in the Territories of Breſcia, Ber- 

gama, Crema, Pavia, Lodigiano, Cremona, and other places : 

For if they have not regard to the moſt important point of the 

variation of the velocity of the V Vater, but onely .to the bare 

Vulgar meaſure, rhere will alwaies very great diforders and pre- 
judices enſue to the perſons concerned. 


APPENDIX VIL 


T ſeemeth that one-may obſerve; that whilſt the Water run- 
neth along a Channel, Current, or Conduit, its velocity is 
.._ retarded, withheld, and impeded by its touching the Bank or 
fide of the (aid Channel or Current ; which, as immoveable, . not 
following the notion of the V Vater, interrupteth -its velocity : 
From which particular, being true, as 1 believe it to be moſt 
true, and from our confiderations, we have an occaſion .of dil- 
covering a'very nice miſtake , into which thoſe commonly fall 
who divide the V.Vaters of Fountains. V Vhich diviſion 1s wont 
to be, by what I have feen here in Rome, perforrhed two, wayes 3 
The firſt of which is with the meaſures of like figures , as Cirr 
cles, or Squares , having cut through a Plate of metal ſeveral 
Circles or Squares ; one of half an inch, another of one inch, 
another of two, of three, of four, &c. with which they after- 
wards adjuſt the Cocks to diſpence the VVaters: The other 
manner of dividing the VVaters of Fountains, is with reQangle 
paralellograms, of the ſame height, but of different Baſes, in ſuch 
ſort likewiſe, that one paralellogram be of halt an inch, another 
of one, two, three, &c- In which manner of meaſuring and 
dividing the W ater, it ſhould ſeem that the Cocks being placed 
in one and the ſame plain, equidiftant from the level, or ſaperior 
{uperficies of the water of the Well ; and the ſaid meaſures be- 
ing moſt exaly made, the V Vater ought conſequently alſo to 
be equally divided, and parted according to the proportion of 
the meaſures. But if we well conſider every particular, we ſhall 
finde, that the Cocks, as they ſucceſlively are greater, diſcharge 
alwaies more V Vater thau the juſt . quantity, in compariſon of 
Dddd 5 the 
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the leſſer 3 that is, to ſpeak more properly, The V Vater which 


paſſerb through the greater Cock, hath alwaies a greater pro- 


portion to that which paflerh through the leſſer, than the greater 
Cock hath to the lefler. All which I will declare by an exam- 
A | | 

Let there be ſuppoſed for more plainneſs two Squares ; (the 
ſame may be underſtood of Circles, and other like Figures) The 
ficſt Square is, as we will ſuppoſe, quadruple to the other , and 
cheſe Squares are the mouths of two Cocks; one of four inches 
the other of one : Now its manifeſt by what hath been ſaid, thar 
the V Vater which pafſeth by the leſs Cock, findeth- its velocity 
impeded in the circumference of the Cock 3 which -jmpediment 
is meaſured by the faid circumfe- | 
rence. Now it is to be confider- | 
ed, that if we would have the Wa- 
ter which paſſeth through the 
greater Cock, to be onely  qua- | | 
druple to that which pafſeth © nearer 
through:the leſſe, in equal {paces of time, it would: be neceſſary, 
that not onely the capacity and the meaſure of the greater Cock 
be quadruple to: the lefſer Cock, but thatalfſo the impediment be 
quadrupled. Now in our caſe it is true,; That 'the belly and 
mouth of the Cack-js quadrupled,and yet the impediment is not 
quadrupled,but is onely doubled ; ſeeing that the circumference 
ot the greater Square, is onely double to the circumference of 
the lefler Square 3 for the greater circumference containeth eight 
of thoſe parts, of which the leſſer containeth but four , as is ma- 
niteſt by the deſtribed Figure ; and for that cauſe there ſhall 
paſs by the greater Cock, above four times as much V Vater, as 
ſhall paſs by rhe leſſer Cock, 

The hike errour occurreth alſo in the other manner of meaſu- 


ring. the V Vater of a Fountain, as may eaſily be golleted from 
what hath been {aid and obſerved above. x 


APPENDIX VIIL 


He {ame contemplation diſcovereth the errour of thoſe 
Architects, who being to ere&ta Bridge of ſundry Arches 
aver a River, conſider the ordinary breadth of the River ; 


1 


which being v. g. fourty fathom, and the Bridge being to conſiſt 
of four Arches, it ſufficeth them, thar the breadth of all the four 
Arches taken together, be fourty fathom ; not conſidering that 
in the ordinary Channel of the River, the Water hath onel 
two impediments which retard its velocity ; namely, the touchi 

_ and gliding along the - two ſides or ſhores of the River : but 


the 
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the ſame wates 1n paſſiag under the Bridge, in our caſe meeteth 
wich cight of the ſame impediments, bearing, and thruſting upon 
two (ides of each Arch (to omit the impediment of the bottom, 
for that it is the {ame in the River, and under the Bridge) from 
which inadvertency {ometimes follow very great dilorders, as 
quotidian practice ſhews us. 


APPENDIX IX.- 


(| T isalſo worthy to conſider the great and admirable benefic 

that thoſe fields receive , which are wont to drink up the Rain- 
water with difficulty, through the height of the water in the 
principal Ditches; in which cale the careful Husbandman curteth 
away the reeds and ruſhes in the. Ditches; through which the 
waters pals whereupon may be- preſently ſeen, ſo ſoonas the 
reeds and ruſhes are cat, a notable Ebb in the level of the water 
in the Dirches 3 inſomuch that ſometimes it.1s obſerved, that the 
water is abated after the ſaid cutting a third and. more, of ;what is 
was before the cutting. The which effc& {cemingly: might des 
pend on this, That, before thole weeds took up room in the 
Ditch, and for that cauſe the water kept a higher level, and the 
ſaid Plants being afterwards cut and removed, :the water came to 
abate, poſſeſſing the place that before .was occupied, by the 
weeds : 'Which opinion , though probable, and at firſt fight ſa- 
tistaQory, is nevertheleſs inſufhicieat to give the total reaſon of 
that notable abatement, which hath been {poke of : But-it is ne» 
ceſlary to have recourle to : ur conſideration of the velocity in 
the courſe of the\water, the chiefeſt and true cauſe of the vari- 
ation of the meaſure of the fame Running- Water ; for, that 
multitudes of reeds, weeds, and plants diſperſed through the cur- 
rent of the Ditch, do chance notably to retard the courle of the 
water, and therefore the meaſure of rhe water increaſeth 3; and 
thoſe impediments xemoved, the ſame water gaineth velocity, 
and therefore decreaſeth in meafture , and conſequently in 
height. | ob. 

And perhaps this point well underſtood, may be of great 
profit to the fields adjacent to the Pontine Fens, and 1 doubt not 
but if the River Ninfa , and the other principal Brooks of thoſe 
Territories were kept well cleaned from weeds , their waters 
would be at a lower. level, and conſequently the drains of the 
fields would run into them morc readily ; it being alwayes to be 
held for undoubted, that the meaſure of the water before the 
cleanſing, hath the ſame proportion to the meaſure after clean- 
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away, thc courſe ef the water notably increaſeth, «t 15 therefore 
neceflary that the {aid water 'abate in meaſure, and become 
lower. 


APPENDIX. X: 


TC 7 E haviog above obſerved ſome errors that are commit- 
red in diſtributing the waters of Fountains, and thoſe 
that ſerve to water fields ; it ſeemeth now fit,by way of 
a cloſe to this diſcourſe, to advertiſe by what means theſe diyj- 
fions may be madeuſtly and without error. I therefore thiok 
that one might two feveral wayes exquilitly divide the water of 
Fountains 3 The firſt would be by diligently examining, Firſt, 
how mach water the whole Fountain diſchargeth in a determi. 
nate time, as for inſtance : How many Barrels, or Tuns it carri- 
eth ina ſet time; and in cale you are afterwards to diſtribute 
the water, diſtribute it at the rate of {omany Barrels or Tuns,n 
that ſame time 3 and in this caſe-the participants would haye 
their punctual ſhares : Nor could it ever happen to ſend out more 
water, than is reckoned to be in the principal Fountain ; as befel 
Giulio Frontino, and as allo it frequently happeneth in the Mo- 
dern Aquedus, to the publick and private detriment. 

The other way of dividing the ſame waters of a Fountain , is 
alſo ſufficiently exact and ealice, and may be, by having one one- 
ly ſize for the Cock or Pipe, as ſuppoſe of an inch, or of half an 
inch ; and when the Caſe requireth ro diſpence two, three, and 
more inches, take {o many Cocks of the ſaid meaſure as do eva- 
cuate the watcr, which is to be emitted; and if*'we are to make 
uſe onely of one greater Cock, we being to place one to dil- 
Charge for example tour inches; and having the former ſole mea- 
ſare of an inch, we muſt make a Cock that 15 bigger, its true, than 
the Cock of one inch; but not ſimply in a quadruple propor- 
tion, for that it would diſcharge more than juſt ſo much water, 
as hath been ſaid above ; but we ought ro examine diligently 
how much water the little Cock emitteth in an hour; and then 
enlarge , and contract the greater Cock, ſo, that it may diſ- 
charge four times as much water as the lefler in the ſame time 3 
and by this means we ſhall avoid the diſorder hinted in the 
ſeventh Appendix. Ir would be neccflary nevertheleſs, ro ac- 
commodare the Cocks of the Ciſtern 1o, that the level of the 
water in the Ciſtern may alwayes reft at one determinate mark 
above the Cock , otherwiſe the Cocks will emit ſometimes 
greater , and ſometimes Jeffe abundance of water : And becauſe 
it may be that the fame water of the Fountain'may be ſometimes 
more- abundant, ſometimes leſs ; in ſuch caſe it will be neceſſary 

ok ro 
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to adjuſt the Ciſtern ſo, that the exceſs above the ordinary wa- 
ter, diſcharge into the publick Fountains, that ſo the particular 


participants may have alwayes the ſame abundance of 
water. 


APPENDIX XI. 


Uch more difficult is the diviſion of the waters which 

ſerve to water the fields, it not being poſlible to obſerve 
ſo commodiouſly, what quantity of water che whole 
Ditch ſends forth in one dererminate time, as may be done in 
Fountains : Yet nevertheleſs, if the ſecond propolition by us a 
little below demonſtrated, be well underſtood, there may be 
thence taken a very ſafe and juſt way to diſtribute ſuch waters. 
The Propoſition therefore by us demonſtrated is this: If there 
be two Sefions, (namely two mouths of Rivers) the quantity of 
the water which paſſeth by the firſt, harh a proportion to that 
which paſſeth by the ſecond , compounded of the proportions of 
the firſt Se&ion to the ſecond, and of the velocity through 
the firſt, to the velocity through the ſecond : As I will declare 
for example by help of praQice, that I may be underſtood by 
all, ina matter ſo important. Let the two mouths of the 
Rivers be A, andB, and let __ : 
the mouth A be in mealure 
and content thirry two feet, A.  32- 
and the mouth B, cight feet. — 
Here you. muſt take notice, 
that it is. not alwayes true, that 
the Water which paſſeth by A, oo | | 
bath the ſame proportion to that which paſſeth by B, that the 
mouth A-hath to the mouth B ; but onely when the velocityes 
by each'of thoſe paſſages are equal : But if the velocityes ſhall 
be unequal, it may be that the ſaid mouths may emit equal 
quantity. of Water in equal times, though their meaſure be un- 
equal ; and it may be allo, that the bigger doth diſcharge a great- 
er quantity of Water : And laſtly, it may be, that the leſs mouth 
diſchargeth more Water chan the greater ; and all this is mani- 
feſt by the things noted in the beginning of this diſcourſe, and 
by the ſaid ſecond Propoſition. Now to examine the propor- 
tion of the Water that paſſeth by one Ditch, ro that which paſ- 
ſeth by another , that this being known, the ſame Waters and 
mouths: of Ditches maybe then adjuſted; - we are to keep ac- 
count not onely of the greatneſs of che months or paſſages of the 
Water, but.of the velocity alſo ; which we will do, by firſt find- 
ing two numbers that have the ſame proportion between theme 

ſelves, 


| B. Q | 31. 8. 4+ 


Of the MENSURATION. Lib x. 


ſelves, as have the mouths > which are the numbers 32 and $ 
in our example : Then this ____ 
being done , let the velocity "Ro: | 
of the Water by the paſla- © 9. 
ges A and B, be x mes TT . 
which may be done keeping j——- | 
onerk what {pace a Ln |B. Ss. adds 
of Wood, or other body that | 
ſwimmeth, is carried by the ftream in one determinate time ; as 
for inſtance in 50 pulſes) and then work by the golden Rule, as 
the velocity by A, is to the velocity by B, lo is the number 8, to 
another number, which is 4. It's clear by what is demonſtra- 
ted in the {aid {ſecond Propoſition, that the quantity of water, 
which paſleth by the mouth A, ſhall have the ſame proportion of 
that which paſleth by the mouth B, that 5 hathtox. Such pro- 
portion being compoled of the proportions of 32 to B,and of $8 to 
4znamely,tothe greatneſs of the mouth A, to the greatneſs of the 
mouth B,and of the velocity in Ato the velocity in B. This being 
done , we muſt then contract the mouth which diſchargeth more 
then its yuſt quantity of water,or enlarge the other which diſchar- 
geth le(s,as ſhal be moſt commodious 1n prattice, which to him that 
hath underſtood this lirtle that hath been delivered , will be very 


ahe. 
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| Hele opperations about Water, as I have hitherto on ſun- 
dry occaſions obſerved, are involved in fo many difficul- 
utes, and (uch a multiplicity of moſt extravagant accidents, 
that 1t is no marvel if continually many, and very important er- 
rours be: therein committed by many , and even by Ingeneers 
themtelves, and Learned-men ; and becauſe many times they 
Concern-not onely the publique, but private intereſts : Hence it 
15, that it-not onely belongeth to Artiſts to treat thereof, but very 
ott even the vulgar themlelves pretend to give their judgement 
therein: And I have been troubled many times with a neceflity 
of tieating, not onely with thoſe , which either by praciice, or 
particular ſtudy, underſtood ſomewhat in thele matters ; but alſo 
with people wholly void of thoſe notions, which are neceſſary for 
one that would on-good grounds dilcourle about this particular 3 
and thus wany times have met with more difficulty in the thick 
Skulls of -- men, than in precipitous Torrents, and vaſt Fennes. 
And in particular;,I had occafion fome years paſt to go lee the 
Cave or Eniffary of the Lake of Perngia, made many years agon 


by Brazeio:F ortobrattio, bur for that it was with great ruines by 


Tune decayed, and'rendred unuſcful. it was repaired. with in- 
duſtry 
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duſtry truly heroicall and admirable, by Monſignor Maffei Bar- 
berino, then Prete& tor the Wayes, and now Pope. And being 
neceſſirated, that I might be able to walk inthe Cave, and for 
other catiies, | let down the Sluiccs of the (aid Cave, at the mouth 
of the Like : No ſooner were they ſtopt, but a great many of the 
people of the Towns and Villages coaſting upon the Lake 
flocking thicher, began to make grievous complaints,that if thoſe 
Sluices were kept ſhut, not onely the. Lake would, want; its due 
Vent, bur allo the parts adjacent to the Lake would, be. over 
Hown to their very great detriment. And: becaule at firſt appea- 
rance their motion leemed very realonable, I found my {elf hard 
pat to it, ſeeing no-way to perſwade {uch a--multitude,; that the 
prejudice which they pretended I ſhould do them by keeping 
the Sluices ſhut for two dayes, was abfolutely-icſenfible 3-and that 
by keeping 'them open, the Lake 41d not ebb in the ſame; time (0 
much as the thicknel(s of a ſheet of Paper : And therefore I was 
necellitated to make ule-of the aurhoricy 1 had, :and fo, followed 
my buſineſs as cauſe required, without any regard to that, Rab- 
ble tumultuouſly afſembled. Now whea I am not working with 
Mattock or Spade, but with the Pen and Diſcourſe, I intend to 
demoiſtrate clearly to thoſe that are capable of reaſon, and that 
have well underſtood the ground of this my. Treatiſe, that the 
fear was altogether vain which thole, people conceited., And 
therefore I ſay, that the Emiſſacy 'or Sluice of the Lake-of Peru- 
gia, ſtanding 1a the ſame mannner as: at preſent,, and the water 
paſſing thorow it wich the lame velocity as now ; to examine 
how much the Lake may abate inittwo.days ſpace, we ought to 
contider, what proportion the {uperficies of the whole Lake hath 
to the mealure of rhe Section of the Eniifſary, and afterwards to 
infer, that the velocity of the water by the Emiſflary or Sluice, 
ſhall have the ſame p:opocrtioa to the abatement of the Lake, 
and to prove therowly and clearly this diſcourſe, I intend to 
demonſtrate the following Propolition. 

Snppole a Veſſel of any bignefle, and that it hath an Emiffary 
or Cock, by which ir diſchargerh its water. And look what pro- 
portion the {uperticies .of the 


veflcl hath to the meaſure. of © Na 
the ſeQion of the cock,luch pro- G = « 
portion ſhall the velocity of the . .. $1 (_ PRI {+ —= 
Water in the Cock have to the ©;  % | 2 EEE = 


abatement of the Lake Let the ME | 
Veſſel be AB C D, H1LÞB, through which the Water runneth, 
the ſuperticies of the Water in the Veſſel A D, and the ſe&ion 
of the Cock HL : and let the Water in. the Veſſel 
be ſuppoſed to have ftalne in one determinate rime from. A to Fo 
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I ſay that the proportion of the ſuperficies of the Veſſel AD is 
in proportion to the meaſure of the ſe&ion of the Emiſſary 
H L> as the velocity of the Emiſfary or Cock to the line AF; 
which is manifeſt, for that the Water in the Veſsel moving by 
the line AF; asfarasF, and the whole mals of Water AC 
diſcharging it ſelf, and in the fame time the ſame quantity of 
Water being diſcharged by the {eion of the Emiſſary HL; it 
is neceſſary by what I have demonſtrated inthe third Propoſition, 
and alſo explained in the beginning of this Treatiſe, that the ye- 
locity by the Emiſſary or Cock be in proportion to the velocity 
of the abatement, as the ſuperficies of the Veſſel to the mea- 
fure of the ſe&ion of the Emiſſary, which was' ro be .demon- 
ſtrated. 

That which hath b.en demonſtrated in the Veſſel, falls out ex- 
ally alſo in our Lake of Perugza, and its Emilsary ; and becauſe 
the immenſiry of the ſ{uperticies of the Lake is in proportion to 
the ſuperficies of the Emiſsary or Sluice, as many millions to 
one, as may be ecafily calculated ; it is manifeſt, that ſuch abate- 
ment ſhall be imperceptible, and almoſt nothing, in two dayes 
ſpace, nay in four or ſix: and all this will be true, when we 
ſuppole that for that time there entreth no other Water into the 
Lake fromDitches or Rivolets, which falling into the Lake would 
render ſuch abatement yet leſs. 

Now we ſee, that it's neceſsary to examine ſuch abatements 
and riſfings, with excellent reaſons, or at leaſt, with accurate ex- 
periments, before we reſolve and conclude any thing ; and how 
farre the vulgar are diſtant from a right judgement in ſuch 
matters. 


APPENDIX XIIL. 


TY OR greater confirmation of all this which I have ſaid, | 
"1 will inſtance in another like cale, which allo I met with here- 
tofore, wherein, for that the buſineſs was not rightly un- 
derſtood, many diſorders, vaſt expences, and confiderable mil- 
chiefs have followed. There was heretofore an Emiſsary or 
Sluice made to drain the Waters, which from Rains, Springs, and 
Rivolers fall intoa Lake; to the end, the ſhores adjoyning on 
the Lake, ſhould be free from the overflowing of the Waters; 
but becauſe perhaps the enterprize was not well managed and 
carricd on, it fell out, that the Fields adjacent to the ſaid Chanel 
could not drain, but continued under water ; to which diſorders 
a preſent remedy hath been uſed, namely, in a time convenient 
to ſtop up the Sluice, by meanes of certain Floodgates kept on 
purpole for that end; and thus abatipg the Level of the Water 


in 


/ 
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in the Emiſſary, 1n the ipace of three or tour dayes, the Fields 
have becn haply drataed. Bur on the other part, the proprietors 
bordering on the Lake oppoled this, grievouſly complaining,that 
wilt the Floodgares are that, and the courle of the Water of 
thee Sluice hindered, the Lake overflowes the Lands adjacent, by 
meanes ol rhe Rivers hat fell into it, to their ver y great damage; 
and lo cqutiuing their luits, they got more of vexation than {a- 
tictafion. Now, being asked my gpinion herein, I judged ir 
requilite (fince the point in controverlie was about the riting 
and falling of the Lake) that the- ſaid abatement, when the 
Floodgates are open, and"increale' when they are ſhut ſhoujd be 
exaaly meaſured, and roid them, thar it might be caſily done art 
a time when no extraordiyuary Waters tc]i 1nto the Lake, neither 
of Rain, or ocherwife 5 and the Lake was undiſturbed by winds 
that might drive the Water to any fide, by Planring neer to an 
Ifer, which is about the' middle'of the Lake, a thick poſt, on 
which ſhould be made the marks ot the Lakes riſing and falling 
for two or three dayes.” I would not, at that time, pawn, or re- 
folutely declare, my judgment, in regard [ might be, by divers 
accidents miſled. But this I told them, that (by what I have 
demonſtcared , and particularly that which I have faid above 
touching the''Lake of Perugia ) I inclined greatly to think, 
that thele riſings and fallings would prove. imperceptible, and 
mconſiderable ; and therefore, that in caſe experience ſhould 
make good my reaſon, it would be to no purpoſe for them to 
continue diſputing and wrangling , which cauſeth, ( according 
to' the Proverb) A great deal of cry, but produceth not much 
Wool. | | | 

| Laſtly, it importing very much to know what a Rain conti- 
nued for many dayes can do in raiſing theſe Lakes, I will here in- 
ſert the Copy of a Letter, which I 'writ formerly to Signior Ga- 
lileo Galil ei, chiet Philoſopher to the Graud Duke of Tuſcany, 
wherein T have delivered one of my conceits in this buſinefle, and 


it may be, by this Letter, I may, more ſtrongly, confirm what I 
have faid above. 


Eeee 2 The 


27 


Of the MenSURAT ION ; Libr 


The Copy of a Letter 10 Signore GaLtiL x0 
GaLlit=1, Chief Philoſopher 10 the moſt Serene 
Great Duke of T USC ANT. 


Werthy and moſt Excellent S 1 8, 
4 ſatisfaction of my promile, in my former Letters of 


repreſenting unto you ſome of my Conſiderations 

made upon the Lake Thraſimeno, 1 ſay, That in times 

paſt, being in Perugia, where we held our Genera] 
Convention, havig underſtood that the Lake Thraſimeno , by 
the great diought of many Moneths was much abated, Ir came 
into my head, to go privately and fee this novelty, both for my 
particular ſatistaCtion, as alto that I might be able to relate the 
whole to my Patrous, upon the certitude of my own fight of the 
place. And ſo being come to the Emiſlary of the Lake, I found 
that the Level of the Lakes ſurface was ebbed about five Ro- 
man Palies of its wonted watermark, inſomuch that it was lower 
than the tranſome of the mouth of the Emiſſary, by the length 
"rs —— thrs deſcribed line, and there- 
fore po Water iſſued out of the Lake, to the great prejudice of 
all the places and _ circumyacent, in regard that the Wa- 
ter which uſed to run from the ſaid Lake turned 22 Mills, which 
not going , neceſlitated the inhabitants of thoſe parts to goa 
dayes journey and more, to grinde upon the Tiber, Being retur- 
ned to Perugia, there followed a Rain, not very great, but con- 
ſtart, and even, which laſted for the ſpace of eight hours, or 
thcr2abouts; and it came into my thoughts to examine , being 
in Perugia, how much the Lake was increaſed and railed by this 
Rain, luppoling (as it was probable enough) that the Rain had 
been univerſal over all the Lake; and like to that which fell in 
Perugia, and to this purpoſe I took a Glaſſe formed like a Cy- 
linder, about a palme high, and halt a palme broad ; and having 
put in water {ufficient to cover the bottome of the Glaſle, I no- 
red diligently the mark cf the height of the Water in the Glaſle, 
and afterwards expoſed it to the open weather, to receive the 
Raine-water , which fell wato it ; and I letit ſtand for the 
{pace of an hour ; and having obſerved that in that time the Wa- 
ter was riſen in the Veſlel the height of the following line——;, 
I conſidered that if I had expoſed to the ſame rain ſuch other vel- 
{els equal to that, the Water would have riſen in them all accor- 
ding to that meaſure : And thereupon concluded, that alfoin all 
the 


Lib x. Of Runxninoe Warts. 


the whole extent of the Lake, it was neceſſary the Water ſhould 
be raiſed in the ſpace of an hour the ſame meaſure. Yet here [ 
conſidered two difficulcics that might diſturb and altar ſuch an 
effe&, or at leaſt render it 1nobleryeable, which afterwards well 
weighed, and reſolved, left me (as I will tell you anon) 1n the 
concluſion the more confirmed ; that the Lake ought 10 be in- 
creaſed in the {pace of eight hours, that the raia laſted eight 
rimes that meaſure. And whilſt I again expoſed the G:als ro re- 
peat the experiment, there came unto me an lageuecr to talk 
with me touching certain affairs of our Monaſtary of Perxgia,and 
diſcourſing with him, I ſhewed him the Glaſs our at my Cham- 
ber-window, expoled in a Court-yard ; and commuuicated to 
him my fancy, relacing unto him all thar 1 had douve. But I 
ſoon perceived rhat this brave fellow coaceited me to be but of 
a dull brain, for he {miling ſaid unco me ; Sir, .you deceive 
your ſelf: I am of opinion that the Lake will not be incceaſ- 
ed by this rain , lo much as the thicknef(2 of a + 7 «lio. 
Hearing him pronounce this his opinion with freenely and 
confidence, I urged him to give me tome reaſon for what he 
faid, afſuriog him, that I would change my judgement, when I 
ſaw the ſtrength of his Arguments : To which he anſwered, that 
he had been very converſant about the Lake, and was every day 
upon it,and was well aſſured that it was not art all increaſed. And 
importuning him turcher, that he would give me ſome reaton 
for his ſo thinking, he propoled to my conlideration the great 
drought paſſed, and that that ſame rain was nothing for the 
great parching : To which I an(wered, I believe Sir that the ſur- 
face of the Lake, on which the rain had fallen was moiſtaed; and 


therefore ſaw not how its drought, 'which was nothing at all, 


could have drunk up any part of the rain. For all this he per- 
fiſting in his conceir, without yielding in the leaſt ro my allega« 
tion 3 he granted in the end (1 believe in civility ro me) that 
my reaſon was plauſible and good, but that in praQtiſe it could 
not hold. Ar laſt roclear up all, I madeone be called, and 
ſent him to the mourh of the Emiſſary of the Lake, with o.dec 
to bring me an exa& account, how he found the watec of the 
Lake, in reſpe& of the Tranſome of the Sluice. Now here, 
Signore Galileo, would not have you think that I had brought 
the matter in hand to concern me in my honour ; but believe me 
(and there are witneſſes of the ſame ſtill living) that my meſſen- 
ger returning in the evening to Ferxgia, he brought me word, 
that the water of the Lake began to run through the Cave ; and 
that ic was riſen almoſt a fingers breadth above the Tranſome : 
Inſomuch, that adding this meaſure , to that of the lowneſs of 
the ſurface of the Lake, beneath: the Tranſome before the roy, 
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it was manifeſt that the riſing of rhe Lake cauſcd by the rain,was 
ro a hair thoſe four fingers breadth that 1 had judged it to be. 
Two dayes after I had another bout with the Ingencer , and re- 
lated to him the whole butinels, to which he knew noc what to 
anlwer. | | 

Now the two difficulties which I thought of, able to impede 
my concluſion, were thele following : Firſt, I contidered that 
it might be, that the Wind blowing from the ſide where the 
Sluice ſtood, to the Lake-ward ; the mole and mals of the Wa- 
ter of the Lake might be drivea to the contrary ſhore ; on which 
the Water riſing, it might be fallen at the mouth of. the Emiſſa+ 
ry, and lo the oblervation might be much oblcured. Bur this 
difficulty wholly vaniſhed by reaſon of the Aires great (tranqui- 
lity 3 which it kept at that rime, for no Wind was ſtirring on any 
fide, neither whilſt it rained, nor afterwards. 

The ſecond difficulty which put the riling 10 doubt, was, That 
having oblerved in Florence, and ellewhere., thoſe. Ponds into 
which the rain-water , falling from che houſe , is conveyed 
through the Common-ſhores: And that they are nort..thereby 
ever filled, but that they ſwallow all that abundance -of water, 
that runs into them by thoſe conveyances which ſerve them with 
water 3 inſomuch that thole .conveyances which in-.time of 
drought-maintain the Pond, when there comes new abundance 
of water into the Pond, they drink it up, and ({wallow it : A like 
cffe& mighr alſo fall out in the Lake, in which there being many 
veins (as 1t1s very hkely )that maintain and feed the Lake ; theſe 
veins might imbibe the new addition of the Rain-water , and o 
by that means aanull the riſing ; or elle diminiſh it in {ſuch ſort, as 
to render it inoblervable. Burthis difficulty was eafily reſolved 
by conlidering my Treatiſe of the meaſure of Running-Waters 3 
foralmuch as having demonſtrated, that the abatement of a Lake 
beareth the reciprocal proportion to the velocity of the Emiſla- 
ry, which the meaſure of the SeQtion of the Emiſlary of the Lake, 
hath to the meaſure of the {urtace of the Lake : making the 
calculation and account, though in groſs; by {uppoſing that. its 
veins wete {ufficiently large, and that the velocity in them were 
norable'in drinking up the water of the Lake ; yer I found never- 
theleſs, that many weeks and monerhs would be ſpent in drink- 
ing up the new-come abundance of water by the rain, ſo that 
I reſted ſure, that the riſing would enſue, as in effe& it did. 

And becauſe many of accurate judgement, have again cauſed 
me to queſtion this rifing, ſetting before me, that the Earth be- 
ing parched by the great drought, that had ſo long continued, it 
might be, that that Bank of Earth which environed the brick of 


the Lake, being dry, and imbibing great abundance of We 
rom 
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from the increaſing Lake , would not ſuffer it to increaſe in 
height : I ſay theretore, that if we would rightly conſider this 
doubt here propoled, we ſhould, in the very conſideration of it, 
ſee it reſolved ; for, it being ſuppoled that that liſt or border of 
Banks which was to be occupied by the increaſe of the Lake, be 
a Brace in breadth quite round the Lake, and that by reaſon of 
its dryneſs it ſucks in water, and that by that means this propor- 
tion of water co-operates/not inraifing of the Lake: ft is abto-« 
lutely neceſſary on the other hand, that we conſider, That the 
Circuit of the water of the Lake being thirty miles, as 1:8 com- 
monly held, thar is to (ay, Ninety thouſand Braces of Florence 
in compals ; and thercftore admitting for true, that each Brace of 
this Bank drink two quarts of water, and that for the ſpreading 
it require three quarts more, we ſhall finde, that the whole agre- 
gate of this portion of water, which 1s not imployed in the raiting 
of the Lake , will be four hundred and fifty thouſand Quarts of 
water ; and ſuppoſing that the Lake be ſixry {quare miles, three 
thouſand Braces long, we ſhall finde, that to diſpence the wates 
poileſt by the Bank about the Lake, above. the total ſurface of 
the Lake, it ought to be (pread fo thin, that one ſole quart of 
water may over-{picad ten thouſard fquare Braces of fnrface : 
ſuch a thinneſs, as muſt much exceed that of a leaf of beaten 
Gold, and alſo leſs than that skin of water which covers the Bub- 
bles of it : and ſuch would that be, which thoſe men would have 
ſubſtraced from the riting of the Lake : But again, in the ſpace 
of a quarter of an hour at the beginning of the rain, all that 
Bank is {ſoaked by the {aid rain , fo that we need not for. the 
moiſtning of it, imploy a-drop of that water which fallerh into 
the Lake. Bcliides we have not brought to account that abun- 


dance of water which runs in ume of rain into the Lake, trom 


the ſteepneſs of the adjacent Hills and Mountains ; which would 
be enough to ſupply all our occaſions : Bo that, neither ought 
we for this rea{on to queſtion our pretended rifing. And this 
is what hath fallen in my way couching the confideration of che 
Thraſimcnian Lake. | FEED 

After which, perhaps ſomewhat raſhly,wandring beyond my 
bounds, I proceeded to another contemplation, which I will re- 
late to you, hoping that you will receive it, as colle&ed with 
theſe cautions requiſite in ſuch like affairs z wherein we ought 
not too poſitively to affirm any thing of our own heads for cer- 
tain, bur ought to ſubmir all ro the ſound and ſecure delibera- 
tion of the Holy Mother-Church , asI do this of mine, and all 
others ; moſt ready to change my judgement, and conform my 


ſelf alwaies ro the deliberations of my Superiors. Continu- 
| ing 
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ing therefore my abpve-laid conccit abbut the riſing of the was 
ter: in the glaſs;tried before, it came into. my, minde, that the 
forementioned 'ratn.having been very gentle}.it might. well be, 
that if there ſhould have falt a Rain fifry,, ay hundred, ar a thou- 
{and. runes. greates, than, this». and much more intenſe. (which 
would inſue as oft as. thoſe falling drops, wese- four, . five or ten 
times bigger than. thoſe of: the, above-mentioned rain, keeping 
the ſame number): wa ſuch a:caſe;;ts maniieſt, that, in, the ſpace 
of an hour .the Water would rile in out Glaſs, two, three, and 
perhaps more Yards: or Braces 3 and conſequently, if ſuch a 
Raine ſhould fall .upon a Lake, that the faid..Lake would 
riſe ; | according to. the ſame rate : And likewile , if ſuch a 
Rain: were univerſall , over the whole Terreſtriall Globe, it 
would - neceſlanly. , in the ſpace of an, hour , make a ri- 
fing of two , or ;three braces round about the ſaid Globe, 
And -.;becauſe we: have from Sacred Records , that in the 
time:of the Deluge, it rained/fourty dayes and fourty nights ; 
namely, for the ſpace of 960 houres,; its. clear, that if the fſajd 
Raiwhad been ten.times bigger than ours at Perngz, the rifing 
of the Waters above the Terreſtrial Globe would reach and pals 
a mile; higher than'the tops of rhe Hills and Mountains that are 
uponthe ſuperficies of the Earth 3 and they alſo would concur 
to increaſe the riſe.: And therefore I conclude, that the rile of 
the Waters-of the Deluge have a rational congruity with natural 
Pilcourſes, of which I know very well that the erernal! truths of 
the Divine leaves have no need ; but however I think fo clear an 
agreement is worthy of our conſideration, which gives us occa- 
ſion to adore. and admire the greatneifſe of God in his mighty 
Works; 1n that we are fomerimes able, in ſome fort, to meaſure 


| them bythe ſhort Standard of our Reaſon. 


Many Leſſons alſo may be deduced from the ſame DoQrine, 
which 1 paſle by , for that every man of himſelf may eafily know 
them, having once ſtabliſhed this Maxime ; That it is not poſli- 
ble to pronounce any thing, of a certainty, touching the quantity 
of Running Waters, by conſidering only the ſingle vulgar mea- 
{ure of the Water without the velocity 3 and fo on the contrary, 
he that computes .only the velocity, without the meaſure, ſhall 
commit-very great errours; for treating of the meaſure of Run- 
ning Waters, it is neceffary, the water being a body, in handling 
ts quantity, to conſider 1n it all the three dimenſions of breadth, 
depth, and length : -the two firſt dimenſions are obſerved by all 
in the common manner, and ordinary way of meaſuring Running 
Waters ; but the third dimenſion of length is omitted ; and hap- 
ly ſuch ag overſight is committed, by reaſon the length of Run- 


ning 
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ning Water is reputed in {ome {enſe infinite, in that it never cea- 
ſeth to move away, and as infinite is judged incomprehenſible 3 
and ſuch as that there is no exa&t knowledge to be had thereof ; 
& ſo there comes to be no account made thereof , but if we ſhould 
make ſtrift refleion upon our conſideration of the velocity of 
Water, we ſhould find, that keeping account of the ſame , there 
is a reckoning alſo made of the length ; foraſmuch as whilſt we 
ſay, the Water of ſuch a Spring runs with the velocity of paſliog 
a thouſand or two thouſand paces an hour : this 1a ſubſtauice 1s 
no other than if we had ſaid, luch a Fountain diſchargech in an 
hour a Water of a thouland or two thouland paces long. So 
that, albeit the total length of Running water be incomprehen- 
fible, as being infinite, yer nevertaelefle its rendered intelligible 
by parts in its velocity. And fo much ſufficech to have hiared 
about this matter, hoping to impart on ſome other occaiion ocher 
more accurate Obſervations in this affair. 
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ing therefore my above-laid conccit abbut theriſing.of the was 
ter: in the glal(s:/tried before, it came into. my, minde, that the 
forementioned 'ratn.having been very gentle}.it might. well be, 
that if there ſhould have falti a Rain fifty, ay hundred, ar a thou- 
fand. runes. greates; than, this». and much more intenſe, (which 
would inſue as oft as thoſe falling drops, wee four, . five or ten 
times bigger than thoſe of: the, above-mentioned rain, keeping 
the 'ſame number); 19 ſuch a:caſe;;ts manizeſ, that, in, the ſpace 
of an hour .the Water would riſe in out Glaſs, two , three, and 
perhaps more Yards: or Braces 3 and conſequently, if ſuch a 
Raine ſhould fall .upon a Lake, that the fſaid..Lake would 
riſe ; - according ito. the ſame rate : And likewiſe , if ſuch a 
Rain: were univerſall ,. over the whole Terreſtriall Globe, it 
would - neceſſarily. , in the ;ſpace of an, hour , make a ri- 
fing of two , or three braces round | about the ſaid Globe, 
And..;becauſe we, have from Sacred Records , that jn the 
time:of the Deluge, it rained/fourty dayes and fourty nights; 
namely, for the {pace of 960 houres; its. clear, that if the ſajd 
Raimhad been ten.times bigger than. ours at Perugzs, the rifing 
of the Waters above the Terreſtrial Globe would reach and pals 
a mile; higher than' the tops of the Hills and Mountains that are 
upon the ſuperficies of the Earth 3 and they alſo would concur 
to increafe the riſe.: And therefore I conclude, that the rile of 
the Waters-of the Deluge have a rational congruity with natural 
Pilcourſes, of which I know very well that the erernal truths of 
the Divine leaves have no need ; but however I think fo clear an 
agreement 1s worthy of our conſideration, which gives us occa- 
fion to adore. and admire the greatnefle of God in his mighty 
Works; -in that we are ſometimes able, in ſome {ort, to meaſure 
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Many Lefſons alſo may be deduced from the ſame Dodrine, 
which I paſle by , for that every man of himſelf may cafily know 
them, having once ſtabliſhed this Maxime ; That it is not poſlt- 
ble to pronounce any thing, of a certainty, touching the quantity 
of Running Waters, by conſidering only the ſingle vulgar mea- 
{ure of the Water without the velocity 3 and fo on the contrary, 
he that computes .only the velocity, without the meaſure, ſhall 
commit-very great errours ; for treating of the meaſure of Run- 
ning Waters, it 15 neceflary, the water being a body, in handling 
its quantity, to Conſider 11 it all the three dimenſions of breadth, 
depth, and length : the two firſt dimenfions are obſerved by all 
in the common manner, and ordinary way of meafuring Running 
Waters ; but the third dimenſion of length is omitted ; and hap- 
ly ſuchan overſight is committed, by reaſon the length of Run- 


ning 
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ning Water 1s reputed in ſome ſenſe infinite, in that it never cea- 
ſeth to move away, and as infinite 1s judged incomprehenſible 
and ſuch as that there is no exat knowledye to be had thereof ; 
& ſo there comes to be no account made thereof , but if we ſhould 
make ſtrift refleQion upon our conſideration of the velocity of 
Water, we ſhould find, that keeping account of the ſame , there 
3s a reckoning alſo made of the length ; foraſmuch as whilſt we 
ſay, the Water of ſuch a Spring runs with the velocity of paſliog 
a thouſand or two thouſand paces an hour : this 1a ſubſtance is 
no other than if we had ſaid, luch a Fountain diſchargerth in an 
hour a Water of a thouland or two thouland paces long. So 
that, albeit the total length of Running ware: be 1ncomprehen- 
fible, as being infinite, yer nevertaelefſe its rendered iatelligible 
by parts in its velocity. And ſo much ſufficech to have hiaced 
about this matter, hoping to impart on {ome other occajion ocher 
more accurate Obſervations in this affair. 
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Lib. 1. 


OF THE 


MENSURATION 


Running Waters. 


SUPPOSITION LIL 


[ Et it be ſuppoſed, that the banks of the Rivers of which 


we ſpeak be creed perpendicular to the plane of the up- 
per {uperficies of the River. 


SUPPOSITION IL 


WE ſuppoſe that the plane of the bottome of the River, of 
which we ſpeak is at right angles with the banks. 


SUPPOSITION LIIL. 


]: 1s to be ſuppoſed, that we ſpeak of Rivers, when they are at 
1 ebbe, in that ſtate of ſhallowneſle, or at flowing in that ſtate 
of deepneſſe, and nor in their tranſition from the ebbe to the 
Howing, or frm the flowing to the ebbe. 


Declaration of Termes. 


| FigsT. | | C312 
F a River ſhall be cut by a Plane at right angles to the ſurface 
of the water of the River, and to the banks of the River, 
_ that ſame dividing Plane we call the Se&ion of the River; and 
this Seton, by the Suppoſitions above, ſhall be a right angled 
Patallelogram. 


| DIED SECOND. _ 
WW E call thoſe Se&ions equally Swift, by which the water runs 
with equal velocity ; and more ſwift and leſs ſwift that 
Section of another, by which the water runs with greater or leflc 
velocity. — 
AX 


Of the MENSURAT10N Lih.v 


AXIOME I. 


QEtiogs equal, and equally {wift, diſcharge equal quanrities 
of Water | in equal times. 


AXIOME IL 


Res « equally ſwift, and-that diſcharge equal quantity of 
Water, in equal time ſhall be equal. 


—— 


AXIOME III. 


GEons equal, and that dilcharge equal quantities of Wate: 
in ke times, ſhall be equally {witr. 


n AXIOME FR|V. 


H-n ScQions are uncqual, but equally ſwift, the quanti- 
ty ot the Water that paticth through the 1ſt Se&ion, 
ſhali have Lic lame proportion to the quantity that paſ- 
ierh through the Second, rhar the firſt Secion hath to the ſecond 
Sccion. Which is manifeſt, becauſe rhe velocity being the 


{ame, the difference of the Water that TD ſhall be according 
to che difference ui the Setions- 


A XI O ME V. 

F | | 

F «the $e&tions ſhalt be cena; and of unequal velocity, the 

FT quantiry of the Water that paifeth through the firſt , ſhall 
have the lame proportion to that which paſſerh through the 

lecond, thac the velocity of*rhe firſt Se&ion, ſhall have to the 

velocity of the ſecond Scion. Which alſo is manifeſt, becaule 


the Sections being equal, the difference of the Water which 
ia depender@ 6N a the Wy. 


.P ET1 TIO N. 
Sediion of a Rivet being oiven, we may ſuppoſe anorhi 


equal to che given of different breadth, heigth, and ve- 
locity. 5+ 


PRO- 
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PROPOSITION IL 


T he Sections of the ſame River diſcharge equal quan- 
tities of Water in equal times, although the Setti- 
ons themſelves he unequal. 


Et the two Setions be A and B, in the River C, running 
trom A, towards B ; Ifay, that they diſcharge equal quan- 
tity of Water in equal times for it greater quantity of Wa- 
ter ſhould paſs through A, than paſſeth through B, it would 
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follow that the Water in the intermediate ſpace of the River Hb 
would increaſe continually , which is maniteſtly falſe, but if 
more Water ſhould ifſue through the SeQtion B, than entreth at 
the Section A, the Water in the intermediate ſpace C, would 

row continually leſs, and alwaies ebb, which is likewiſe falſe ; 
therefore the quantity of Water that paſſeth through the SeQi- 
on B, is equal to the quantity of Water which paſſeth through 
the Section A, and therefore the Sections of the ſame River diſ- 
charge, &vc. Which was to be demonſtrated. 


PROPOSITION LL. 


In two Seftions of Rivers,the quantity of the Water 
Which paſſeth by one Sefion, is to that which paſ- 
ſetbby the ſecond,in a Proportion compounded of 
the proportions of the firſt Seftion to the ſecond,and 
of the velocitie through the firft, to the velocitie 

_ of theſecond. 


Et A, and B be two Sections of: a River 3 Ifay , that the 

', quantity of Water which paſfeth through A, 1s to that which 
 Paſfeth through B, ina proportion compounded of the pro- 
portions of the firſt Sefton A, to the Section Bz and of the yelo- 
city through A, to the velocity through B: Let a Seftiop- be 
A by _ :.., Luppaled 


40 


Of- the MgnSURATION L ib.1 
ſuppoſed equal to the Seion A, in magnitude 3 but of velocity 
equal to the Seftion B, andlet it be G 3 and as the SeGtion A is 


——_— 


Fo be DP 


At 


hoy | 


| rms 6 ERP DB FTes et 
D_— —— 
R 2 


—— a te 


to the Sedion B, ſo let the line F be to the line D ; and as the 
velocity A , is to the velocity by B, lo let the hne D be to the 
lineR : Therefore the Water which paſleth thorow A, ſhall be 
to that which paſſeth through G (in regard the Se&ions A and 
G are of equal bigneſs, but ct unequal velocity) as the velocity 
through A, to the velocity through G ; But as the velocit 
through A.is to the velociry »hiough G, fois the velocity through 
A, to the velocity through B ; namely, as the line D , to the 
line R : thercfore the quantity of the Water which paſſe the 
through A, ſhall be to the quantity which paſſeth through G, as 
the line D is to the line R; but the quantity which paſſeth 
through G, is to that which paſſeth throvgh B, (in regard the 
Sections G, and B, are equally {wift) as the Seion G to the Se- 
tion B 3 that is, as the SeCtion A, to the Scfion B; that is, as 
the line F, to the line D : Therefore by the equal and perturbed 
proportionality, the quantity of the W ater which pafleth through 
A, hath the ſame proportion to that which pafleth through B, 
thac the line F hath to the line R; but FtoR, hatha proportion 
compounded of the proportions of F to D, andofD toR; that 
is, of the Se&iow A to the SeQon B ; and of the velocity through 
Aro the velocity through:B.: Therefore alſo the quantity of 
Watet which paſleth through the Sefion A,ſhall have a propor- 
tion to that which paſſeth through the'SeGion B, compounded of 
the proportions of the SeQion A, to the Seftion B, and of 
the' velocity through A , to the velocity through B: And 
therefore in two SeGtions of Rivers, the quantity of Water which 
paſſeth by the firſt, &*c. which was to be demonſtrated. 


t. COROLL AKIE. 
THe ſame followeth, though the quantity of the Water which 
oy paieeieirough the SeQtion A, be. equal to the quantity of 
Water which paſſeth'through the SeQion B, as is mamfeſt by the 
ſame demonſtration. PROPO- 


Lib.t; Of Runxino Whrgrs. 
PROPOSITION III. 


In two Seftions unequal, through Which paſs os 

Hantities of Water in equal times ,' the Sefhions 

| 2m to one another, reciprocal proportion to their 
velocitie. P | 


Er the two unequal Seftions, by which paſs equal quantities 
of Water in equal times be A, the greater ; and B, the leffer: 
I ſay, that the Section A, ſhall have the ſame Proportion 
to the Seftion B, that reciprocally the velocity through B, hath to 
the velocity through A; for ſuppoſing that as the Water that 
paſſeth through A, 13 to that which pafſeth through B, fo is the 
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line Eto the line F : therefore the quantity of water which paſ- 
tech through A, being equal to that which paſſeth though B, 
the line E ſhall allo be equal to the Hine F : Suppoſing moreover, 
That as the Se&tion A, 1s to the Sefton B, ſo is the line F, tothe 
line G ; and becauſe rhe quantity of water which paſfeth 
through the Section A, 1s to that which paſſeth through” the 
Section B, 1a a proportioa compoſed of the proportions of the 
Section A, to the Section B, and of the velocity through A, to the 
velocity through B ; therefore che line E,ſhall be the line 16; F,in 
a proportion. compounded of the {ame proportions z. namely, of 
the proportian of the SeQtion A,to-the SeQion Bz:and of the: ve- 
locity through A, to the ny through B ; but the line E; bach 
to: the line. G, the proportion of the Section A, to the Sefton B, 
therefore the proportion remaining, of the line C, to the line F, 
ſhall be the proportion of the velocity through. A; to the velocity 
thiough B ;therefore alſo the line G, [ſhall be to the lineE, as 
the velocity by A, to the yelocity by:B : And converſly;the ye- 
lociry through B, ſhall be to the velocity through A, as the! line 
E, to the line G ; thar'is to lay, asthe Section A,to the: Seftion B, 
and therefore intwo Sections, &&;, which was to: be demonſtrated. 
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Of the MensuratiON, Lib.;, 
COROLLARIE. 


| Ence it is manifeſt, that SeQtions. of , the ſame River (which 
are no other than the vulgar meaſures of the River) have 
betwixt themſelves reciprocal proportions to their veloci. 
ties; for in the firſt Propoſition we bave demonſtrated that the 
Sections of the {ame River, diſcharge equal quantities of Water 
in equal times; therefore, by what hath now been demonſtrated 
the Se&ions of the ſame River ſhall have reciprocal proportion 
ro their velocities 3 And therefore the {ame running water chan- 
geth meaſure, when it changeth velocity ; namely, increaſeth the 
meaſure,: when it decreaſeth- the velocity , and decreaſeth the 
meaſure; when it increaſeth the velocity. | 
On which principally depends all that which hath been (.id 
above in the Diſcourſe, and obſerved in the Corollaries and Ap» 
pendixes ; and therefore is worthy to be well underſtood and 


heeded. 
PROPOSITION IV. 


If a River fall into another River, the height of the 
firſt im its own ( hanel ſhall be to the height that it 


ſhall make in the ſecond ( hanel, in a proportion 
monde the proportions of the breadth of 


the' Chanel of the ſecond, to the breadth of the 

- Chanel of ihe firſt, and of the velocitie acquired in 

the ( hanel of the ſecond , to that which .it had in 
4ts.proper and firit Chanel, 


.- \Erthe River A B, whoſe. height is A C, and breadth CB, 

Y ,thacis, whole Seftion is 'ACB; let ir enter, I ſay, into a- 
nother Riveras broad as'the line E F, and let it therein make 

the riſe or height D E, thar'is'to ſay, let ic have its Section in 
the River whereinto it falls DE F ; I fay,: that the heigtit A C 
hath to the height D E the proportion compounded of the pro- 
portions of the breadth E F, to the breadth C B, and of the ve- 
locity through DF, to the velocity through AB. Let us ſup- 
poleithe Section C, equal in velocity to the Setion A B , and in 
breadth equal to E F, which carrieth a quantity of Water e- 
qual-to that. which: the Scion AB carrieth, in equal times; 
and-confequent]y, equal to that which D F carrieth. Moreover, 
as the breadth Ert+-is to the breadth C B; fo let the line H be to 
A 4 the 


Of Running WarttRs. 
che line 1; and as the velocity of D F is to the velocity of A B, 
(© let the line I be to the line L 3 becauſe therefore the two 


&&ions A B and G are equally ſwift, and diſcharge e ual quan= 
ry of Warer in equal times, they ſhall be equal Seions; and 
| Wa ILL 
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therefore the height of A B to the height of G, ſhall be as the 
breadth of G, to the breadth of A B, that is, as EF to C B, 
that is, as the line H to theline T : but becauſe the Water which 
paſſerh through G, is equal to that which paſſeth through D E F, 
therefore the Seftion G, to the SeQtion D E F, ſhall have the re- 
ciprocal proportion of the velocity through DE F, to the velo- 
cicy through G ; but alſo the height of G, is to the height D E, 
as the Sefton G, to the Seftion D E F : Therefore the height of 
G, 15 to the height D E, as the velocity through DE F, is to the 
velocity through G; that 1s, as the velocity through D E F, is to 
the velocity through A B 3 That 1s, finally, as the line I, to che 
line L; Therefore, by equal proportion, the height of A B, that 
is, A C, ſhall be to the height D E'5- as Hito! L , that is, com 
pounded of the proportions'of the breadth EF, to the-breadth 
CB, and of. the velocity: through-D'F, to the''velocity through 
A-B : 'Sothat if a Riyer fall into another River, &c. which was 
to be demonſtrated. | F 4 314.3 423 cd C4 THO420 4 
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_ Of the MensutatioOn | Lib.", 
' PROPOSITION V. 
If a River diſcharge a certain quantitie of Watey 
in a certain time ; and after that there come into it 
a Flood, the quantity of Water Which i diſchar- 
ved in as much time at the Flood, ts to that which 
Was diſcharged before, Whilſt the River was low, 
in a proportion ay 7969 of 'the proportions of 
the nags-+ / the Flood, tothe velocity of the firit 
Water . and of the: height of the Flood , to the 
beight of the first Water. 


C ? Uppole a River, which whilſt it is Jow, runs by the SeQion 
A F ; and after a Flood cometh into the ſame, and runneth 
through the Section D F, I ſay, that the quantity of the Wa» 

ter which is diſcharged through D F, 1s to that which is diſcharged 
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through: A F, in a proportion compounded of the proportions of 

the velocity throughtD F, to the velocity through AF, and of 

the height, DB, to the. height A'B; As the velocity through DF 

1s to the velocity through. AF, fo let the line R; to the line $), 

and as the height D B is to the height A B, ſo ler the line S, to 

the line T ; and let us ſuppoſe a Seion L M N, equal to DF 

in height and breadth; that is L M equal to D B, and MN equal 

toB F; butlet itbein velocity equal to the Seion A F, there- 

. fore the quantity of Water which runneth through D F, ſhall be 
to that which runneth through LN, as the velocity through DF, 

15 tothe velocity through LN, that is, to the velocity through 
AF; and the line R being to y- line $,-as the velocity through 
D F.'to the velocity through A F ; therefore the quantity which 
runneth through D F, to that which runneth through LN, ſhall 
have the-proportion of R to ; but the quantity which runneth 
through LN, to that which runneth through 4 F, (the SeQions 
being 


Lib. 1. of RunNInG W AaTtERs. 


being equally {witr) ſhall be in proportion as the Section LN, to 
the Section A F ; that 15,as D Byto AB; that is as the line S, to 
the line T: Therefore by equal proportion, the quantity of the 
water which runneth through D F,ſhall be in proportion to that 
which runneth through A F,as R is to T; that is, compounded of 
the proportions of the height D B, to the height A B, and of the 
velocity through D F,to the velocity through A F;and therefore 


if a River diſcharge a certain quantity, &c. which was to be de. - 


monſtrated. 
ANNOTATION: 
He lame might have been demonſtrated by the ſecond 
Propoſition above demonſtrated, as is manifeſt. 


PROPOSITION VL 


If two equal ſtreams of the Jane Torrent, fall into : 
Ryver at divers times, the heights made in the Ri- 
ver by the Torrent , ſhall have berween them- 


ſelves the reciprocal proportion of the velocities 
acquired in the River. 


Et A and B, be two equal ſtreams of the ſame Torrent, 

which falling into a River at divers times, make the heights 

CD, andF G; that is the ſtream A, maketh the height 
C D, and the ſtream B, maketh the height F G; that is, Let 
their Se&ions in the River, into which they are fallen, be CE; 
and F H}; I ſay, that the height C D, ſhall be to the height F G, 
1n reciprocal propoition, as the velocity through F H, to the ve- 
locity through CE ; for the quantity of water which paſſerh 
through A, being equal to the quantity which paſſeth through B, 
1n equal times;alſo the quantity which paſſeth through C E, ſhall 


— 


Sans, Sem: 2 REL. 


pl + 
F DIED "OY DONS 
ks. OM OO ETTLETE Ca | 8 


be equal to that which paſſeth through F H : And therefore the 
proportion that the Section C E, hath to the Seftion F H; ſhall 
be the ſame that the velocity through F H, hath to the velocity 
through CE 3 But the Settion C E, 1s to the Seftion F H, as 
C D, to F G, by reaſon they are of the ſame breadth : Therefore 
C D, ſhall be to F G, in reciprocal proportion, as the velocity 
through F H, is to the velocity through C E, and therefore if two 
equal ſtreams of the ſame Torrent, e&c. which was to be de- 
monſtrated, 


MENSURATION 
Running Waters: 
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Lib. 11. 


A Aving, in the cloſe of my Treatiſe of the 
Wl Mcnſuration of Running Waters promiſed 


ticulars more obſcure , and of very great 
concern upon the ſame argumement: I now 
| do perform my promiſe on the occafion 
| that I had the paſt year 1641. to propound 
= my thoughts tonciuing the ſlate of the Lake 
of Venice, a buſineſs certainly moſt important, as. being the 
concerninent of that moſt noble' and moſt admirable City ; and 
indeed of all Italy, yea of all Europe, Aſfia,& Africa; & one may 
truly oo! of all the wholeWorld. And being to proceed according 
to the viethod neceſſary in Sciences,l wil propole,in the firſt place 
certain Definitions of thoſe Terms whereof we are ts make uſe 
in our Diſcoarle : and then, laying down certain Principles we 
will demonſtrate ſome Problemes and Theoremes neceſlary for 
the underftandivg of thole things which we are to deliver; and 
moreover, recounting ſundry cales that have happened , we will 
prove by pradtice, of what utility this contemplation of the 
Meaſure of Running Waters is 1n the more important affairs both 
ERMERITTIWE 77: 52S, 
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qual times they paſſe ſpaces of equal length. _ 
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| 7) Avers.ard laid ta move with bkewelocity,when their propor- 

{A- tionaF-parts do. thove alike; that is4/theupper parts. alike to 
the upper, and the lower to the lower ; ſo that if the upper 

part of one River ſhall be more ſwift than the upper part of ano- 

ther; then alſo the lower part of the former ſhall be more {wift 

than the part correſpondent to it in the ſecond, Fogerty: F 


to declare upon another occafion other par- 
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Of the MEnSURATION Libr 


DEFINITON TIIL 

To meaſure a River, or running Water, is in our ſenſe to finde 
out how many determinate meaſures , or weights of Watey 

in a given time paſſeth through the River, or Channel of the 

Water that is to be mea(ſured. 


DEFINITION IV. 


F a Machine be made either of Brick , or of Stone , or of 
Wood, ſo compoſed that two ſides of the laid Machine be 
 placedatright _— upon the ends of a thud fide, that is 
ſuppoſed to be placed in the botrom of a River , parallel to the 
Horizon, in ſuch a manner , that all the water which runneth 
through the ſaid River, paſſeth thorow the ſaid Machine: And 
if all the water coming to be diverted | 
that runfeth through the ſaid River, the 
upper ſupetficies of that third ſide placed 
in the battoni do remain uncovered 
and dry, and that the dead water be not 
above it ; This ſame Machine fhall be Tt 
© Or Sluice. called -by us*Rz curator: And that third fide of the 
Machine which ſtandeth Horizontally is called the bottom of 
the Regulator; and the other two ſides, are called the banks of 
the Regulator as is ſeen in this firſt Figure ; AB CD, ſhall be 
the Regulator ; B C the bottom.; and the other two ſides AB, 
and C are its banks. 


b _ DEFINITION V. 

BY the.quick height, we mean the Perpendicular from the 1 per 
uperficies of the River,unto the upper ſuperficies of the bote 

tom of the Regulator 3 as in the foregoing Figure the line. GH, 


DEFINITION: VL 


F the water of a River be ſuppoſed to be marked by three 
ſides of a Regulator, that Rightangled Parallelogram compre- 
hended/between the banks of. the Regulator, and the bottom, 
and the:ſ{uperficies. of. the: :Water is -called a Sefton of the 

River. -::: v7 LO £ a1 8 b3 het 
ee fey 43004. (4c 0n; | $16 <7 1 
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(ib. Of Runnino W arttrs: 
ANNOTATION. 


FE it 15 to be noted, that thre River it ſelf may have ſundry 
and divers heights, in ſeveral parts of its Chanel, by reaſon of 
the various velocities of the water , and its meaſures; as hath 
been demonſtrated in the firſt book. | 


SUPPOSITION 1. 


[T is ſuppoſed, that the Rivers equal in breadth, and quick 

height, that have the ſame inclination of bed or bottom , ought 
allo to have cqual velocities, the accidental impediments being 
reinoved that are diſperſed throiighout the courſe of ' the water 
and abſtrafting alſo from the external windes, which may velo- 
citaie, and retard the courſe of the water of the River. 


SUPP OSITION IL. 


| Et us ſuppoſe alſo, that if there be two Rivers that are in 
their beds of equal length, and of the ſame inclination , but of 

quick heights unequal, they ought to move with like velocity 

according to the ſenſe explained in the ſecond definition, 


SUPPOSITION III. 


REcauic it will oftcn be requifite ro meaſure the time exaaly 

in the following Problems, we take that to be an excellent 
way to meaſure the time, which was ſhewed me many years ſince 
by Signore Galileo Galil et, which is as followeth. 

A ſtring is to be taken three Roman feet long, to the end of 
which a Bullet of Lead is to be hanged, of about two or three 
ounces; and holding it by the other end, the Plummet is to be 
removed from its perpendicularity a Palm, more or leſs, and then 
ler go, which will make many ſwings to and again , paſling and 
repaſling the Perpendicular, before that it ſtay in the ſame : Now 
it being requiced to meaſure the time that is fpent in any what- 
ſocver operation, thoſe vibrations are to be numbred, that are 
made whilſt the work laſterh 3 and they ſhall be fo many ſecond 
minutes of an hour, if (o be,that the ſtring be three Roman feet 
long , but 1a ſhocter ſtrings, the vibrationsare more frequent, and 
in longer, lefs frequent ; and all this {till followeth, whether the 
Plummer be lictle or much removed from its Perpendicularity,or 
whether the weight of the Lead be greater or leſſer. 

| Fhele things being pre-ſuppoſed, we will lay down ſome #a- 
Hh hh miliar 
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miliar Problems, from which we ſhall paſs to the Notions and 
queſtions more ſubtil and curious 3 which will alſo prove profi- 
table, and not to be fleighted in this buſineſs of Waters. 


PROPOSITION I. PROBLEME I. 


A Chanelof Running -W ater being g1ven,the breadth 
of which paſsing through a Regylator , 1s three 
Palms; and the height one Palm, little more or 
leſs , to meaſure what water paſſeth through the 
Revulator im a time g7yen. 


Irſt, we are to dam up the Chanel 3 ſo that there pals not any 

water below the Dam; then we muſt place in the fide ot the 
Chanel, in the parts above the Regulator rhree, or four, or five 
Bent-pipes, or Syphons,according to the quantity of the water 
that rurineth along the Chanel 3 in ſuch fort, as that they ma 
drink vp, or draw out of the Chanel all the water that the Cha- 
nel beareth (and then ſhall we know that rhe Syphons drink up 
all the water, when we ſee that the water at the Dam doth nei» 
ther riſe higher, nor abate, bur alwaies keepeth in the ſame Le- 
vel.) Theſe things being prepared, taking the Inſtrument to 
meaſure the time, we will examine the quantity of the water that 
ifſlueth by one of thoſe Syphons in the ſpace of twenty vibrations, 
and the like will we do one by one with the other Syphons ; and 
then colleing the whole ſumme, we will ſay , that ſo muchis 
the water that paſſeth and runneth thorow the. Regulator or 
Chanel (the Dam being taken away) in the {pace of twenty e- * 
cond minutes of an hour ; and calculating, we may eafily reduce 
:t to hours, dayes, months, and years: And it hath fallen to my 
turn to meaſure this way the waters of Mills and Fountains, and [ 


have been well aſſured of its exa&neſs, by often repeating the 
ſame work. 


oO 


CONSIDERATION. 


ANd this method muſt be made uſe of in meaſuring the waters, 

that we are to bring into ConduQts , and carry into Cities 
and Caſtles, for Fountains 3 and that we may beable afterwards 
todivide and ſhare them to particular perſons juſtly ; which will 
prevent infinite ſuits and controverſies that every day happen in 
theſe matters. 


PR OPO- 
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PROPOSITION II. THEOREM. I. 


If a River moving with ſuch a certain velocitie 
through its Regulator , ſhall have a given quick 
height. and afterwards 7 new water ſhall increaſe 
to be doable , it ſhall alſo increaſe double in ve- 
locitte. Of 


Er the quick height of a River in the Regulator AB CD, 
| the perpendicular F B, and afterwards,by new water that 

is added to the River , let the water be ſuppoſed to be rai(- 
ed to G, ſo that G B may be double toE B, I ay, that all the 
water G C ſhall be double in velocity to - . | | 
that of E C : For the water G F, having A D 
for its bed the bottom E F, equally in- 
clined as the bed B C, and its quick 
height G E being. equal to the quick *|— 
height E C,and having the ſame breadth gl 
B C, it ſhall have of it ſelf a velocity e- | 
qual to the velocity of the firſt water g—- | C 
EF C : but becaule, beſides its own moti- ey 
on , which is imparted to it by the motion of the water E C, it 
hath alſo over and above its own motion,the motion of E C. And 
becaule the rwo waters G C,andeE C, are alike in veloci ty, by 
the third Suppoſition 3 therefore the whole water G C ſhall be 


double in velocity to rhe water E C ; which was that which we 
were to demonſtrate. 


— | 


This demonſtration i4 not here inſerted,as perfet, the Authour bas. 
wing by ſeveral letters to bis friends confeſſed bimſelf unſatisfe- 
ed therewith, and that be intended not to publiſh thi Theorem 
without a more ſolid demonſtration, which he was in” hope to light 
upon. But being overtaken by Death, he could not give the 
finiſbing touch either to rhis, or to the reSt of the ſecond Book. In 
conſideration of which, it ſeemed good tothe Publiſher of the 
ſame, rather to omit it, than to do any thing contrary to the mind of 
the Authour. And this be hints, by way of advertiſement , to 
thoſe that have Manuſcript Copies of this Book , with the ſaid de- 
monſtration. For this tumelet the Reader content himſelf with 
the knowledge of ſo ingenious and profitable a Concluſion z, of the 
truth of which be jay, with ſmall expence and much pleaſure, be 
aſſured by means of the experiment to be made in the ſauie man- 
ner , with that which is laid down in the ſecond Corollary of 
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the fourth Theorem of this , with its Table, and the uſe there- 


of annexed. 


COROLLAKIE. 


. 
: 


Ence it followeth, that when a River increaſeth in. quick 
height by the addition of new water, it alſo increaſethin ve- 
locity ; {o-that the velocity hath the ſame proportion to the velo- 
city that the quick height hath to the quick height ; as may be 
demonſtrated in the ſame manner. 


PROPOS IILE PROBLEME IL 


A Chanel of Water being given whoſe breadth exceeds not 
twenty Palms, or thereabouts , and whoſe quick height 
is I:ſs than five Palms, to meaſure the quantity of the 
Water that runnech throw the Chanel in a time 
pruen. 


Lace in the Chanel a Regulator , and obſerve the quick 
height in the {aid Reguizcor , then ler the water be turned 
away fromthe Chau! >y a Chaneller of three or four Palms 
in breadth, or thereabouts : And that being done , meaſure the 
quantity of the water which paiſerh thorow the ſaid Chanellet, 
as bath, beca taught in che {econd Propofition ; and at the ſame 
tine gbſerve exatly how much the quick height ſhall be abated 
in the greater Chanel, by means of the diverſion of the Chancl- 
let; and ali thele particulars being performed, multiply the quick 
height of the greater Chanel into ir ſelf, and likewiſe multiply 
into it (elf che lefler height of the {aid bigger Chanel,, and the 
lefl-r ſquare. being taken, from the greater , the remainder ſhall 
have che tame proportion to the whole greater {quare, as the wa- 
ter of the Gaaaneller diverted , hath to the water of the bigger 
Chanel ; And becauſe the water of the Chanellet is known by 
the Method laid down in the firſt Theorem, and the terms of the 
L ncocem being allo known, the quantity of the water which run- 
ncrth thorow the bigger Chanel, ſhall be alſo known by the Gol- 
den Rule, which was that that was deſired to be known. We 
will explain the whole buſineſs by an example. 
Let a Chanel be;for example,15 Palms broad, its quick height 
be fore its diverſion by the Chanellet ſhall be ſuppoſed to be 24 
inches ; but after the diverfion, let the quick height of the Chanel 
be onely 22 inches. Therefore the greater height to the lefler, 
1s as the number 1x, to 12.But the ſquare of 11. is 121 , and the 
{quare of 12. is 144, the difference between the ſaid leſler 
{quare 
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ſquare and the greater is 23. Therefore the diverted water, is 
ro the whole water, as 23. to 144 :*' which is well nearas # to 
6 =; : and that isthe proportion that the quantity of the water 
which runneth through the Chanellet ſhall have, toall the water 
that runneth thorow the great Chanel. Now if we ſhould finde 
by the Rule mentioned above in the firſt Propoſition , that the 
quantity of the water that runneth through the Chanellet, is 
v. g. an hundred Batrels, in the ſpace of 15 ſecond minutes of 
an hour, it is manifeſt, that the water which runneth through the 
great Chanel in the {aid rime of 35 min. ſec. ſhall be about 600 
Barrels. | . 


The ſame operation performed anotber way. 


A Nd becauſe very often in applying the Theory to PraQtice 
it happeneth, that all the neceſlary particulars in the The- 
ory cannot ſo eafily be put in execution ; therefore we will 
here add another way of performing the ſame'\Problem.,if it ſhould 
chance to happen that the Chanellet could not commodiouſl y be 
diverted from the great Chanel, but that it were eaſier for the 
water of another {maller Chanel co be brought into the greater 
Chanel ; which water of the ſmaller Chanel might be eafily-mea- 
ſured, as hath been ſhewen in the firſt Probleme; or in cale that 
there did fall into a greater Chaneh, a lefler 'Chanel that, mighe 
be diverted and meaſured. Thercfore I ſay inthe firſt caſe, - if 
we would meaſure the quantiry of the water that runneth in a 
certain time thorow the greater Chanel, into which another leſſer 
Chanel that is meaſurable may be 'brought, we muſt firſt exaaly 


meaſure the Chanellet, and then oblerve the quick height: of the | 


greater Chanel, before the introduction of the leſſer ; and havin 

brought in the {aid Chanellet, we muſt agnin find the propor- 
tion that the water of the Chanellet hath to all the water of che 
great Chancl ; tor theſe terms of the proportion being known, as 
alſo the quantity of the water of the Chanellet , we ſhallalſo 
come to know the quantiry of the water that runneth thorow 
the great Chanel. Ir is likewiſe manifeſt, that we ſhall obrain 
our intent, if the caſe were. that there entered into the great 
Chanel, another leſſer Chanel that was meaſurable , and that 

might be diverted. 


CONSIDERATION. 


FT would be neceſſary to make uſe of this Dodrine in the di- 
ſiribution of the waters that are imploy'd roloverflow the fields, 


af is uſed in the Breſciav, Cremoneſe, Bergemeſe, Lodig ies, Mila. 
neſe, 
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neſe territories, 'and many other places, where very great ſuits 
and differences ariſe, which not being to be determined with in» 
telligible reaſons, come oftentimes ro be decided, by force of 
armes ; and inſtead of flowing their Grounds with Waters, they 
cruelly flow them with the ſhedding of humane blood, impiouſly 
inverting the courle of Peace and )uſtice, {owing luch diſorders 
and fends, as that they are lomerimes accompanied with the ru- 
ine of whole Cities, or elle unprofitably charge them with vain, 
and ſometimes prejudicial expences. 


PROPOS. IV. THEOR. LI. 


If a Rrver increaſe im quick height , the quantitie 0 

E es which the Ke diſchargeth $. ws the Ki] 
creaſe, hath the Proportion compounded of the 
Proportions of the Quick height to the Quick 
height, and of the velocity to the yelocity. 


Et there be a River, which whilſt it is low, runneth thorow 

the Regulator D F, with the Quick height A B, and after- 

wards let a Flood come; and then let it run with the height 
DB, I ſay, thatthe quantiry of the Water that is diſcharged 
through D F, to that which diſchargeth chrough A F, hath the 
proportion compounded of- the proportions of the velocity 
through D F to the velocity through A F, and of the height 
D B to the height A B. As the yelocity through D F is to the 
velocity through AF, fo let the line R be to che lineS; and as 
the height D B is to the height AB ; ſo let the line $ be to the | 


D] L 


"V 28 Ty 


line T, And let a Seftion be ſuppoſed LMN equal to the 
Section D F in height and length, but let it be in velocity equal 
to the SeGion AF. Therefore the quantity of the Water that run- 
neth chrough D F to that which ranneth through L N, ſhall be 


as 


Lib. 2. Of Running VVaress. 


SS & * a 2 


proportion goampounded, &c. Which was ta he dempyſtrated. 
"i , GCOROLLARIE L 


HA Ence it followeth, that we having ſhewn, that the __ of 

the Water which runneth, whilſt the River is high, to: that 
which ran , -whilſt jt was low, hath the proportion compounded 
of the velocity to the velocity, and of the height to the height. 
And it having been demonſtrated, that the velocity to the velo- 
city 15 as the height to the heighc; it followeth, I ſay, that the 
quantity of the Water that runneth, whilſt the River is high, to 
that which runneth, whilſt it is low, hath duplicate proportion of 
the height to the height, that js, che proportion that the ſquares 
of the heights have. 


COROLLARKIE HII. 


V Pon which things dependeth the.reaſon of that which I have 

{aid, 1 my lecond Conſideration, that if by the diverſion of 
; of the Water that entereth by the Rivers into the Moor or 
Fen, the Water be abated ſuch a mealute, that ſame ſhall be 
only one third of its whole height;but moreover diverting the 5, it 
ſhall abate two other thirds, a moſt principal point ; and: ſuch, 
that its not having been well underſtood, hath cauſed very great 
diſorders, and there would now, mgre than eyecr, follow extream 
dammage, if one ſhould put jn execution the diverſion of the Sile 
and other Rivers ; and it i3 mavifeſt, that in the ſame manner; 
. Wherewith it hath been demonſtrated, that the quantity of the 
Water increafing quadruple, the height would increaſe onely 


double 
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double, and the quantity mereafing nonuple, the height increa» 
ſcth triple; ſo that, by addihg to units all the odde numbers, ac« 
cording to their Series, the heights increaſe according: to the ria> 
tural progreſſion of all the numbers, from units. As for exarh« 
ple, there paſſing thorow a Regulator ſuch a certaih quantity 'of 
Water in one time; adding three of thoſe meaſures'; the quick 
height"is two of thole parts ,- which at firſt 'was one; and. con» 
tinuing to adde five of thoſe ſaid meaſures, the height'is three of 
thoſe parts which at firſt were one 3 and thus adding [even , and 
then nine, and then 11+ and then 1 3, &c.'the heights ſhall be 4. 
then 5; then 6. then 7, &c. And for the greater facility of the 
Work, we have deſcribed the following Table, of which we will 
declate the uſe : The Table is divided into three Series' or Pro- 
grcſſions of Numbers : the firſt Series containeth all 'the Num- 
bers in the Natural Progreſſion, beginning at a Unit, and'is called 
the Seties of the Heights ; the fecond'containeth” all 'the odde 
tumbers, beginning at an unit,” and is called the Series of the 
Additions: the third containeth all the ſquare numbers, begin- 
ning at an unit, and is called the Series of Quantity. 


Heights. 111213040 5161 7181 gl vol x8) 


—  — - —- ———— _—— 


The uſe of the afore-mentioned Table. 


Irſt, if we ſuppole the whole quick height of 4 River of Run- 

ning Water to be divided into any number of equal parts, at 
pleaſure, and would abate the ſame one fifr, by means of a divi- 
ſton 3 let there be found in the Table in the Series of heights the 
number 5. the denominator of the part which the River is to a- 
bate, and take the number that is immediately under it in the 
row'of Additions, which is 9. which let be ſubſtra&ed from the 
number 25. placed underneath the ſame in the row of Quanti- 
ties, the remainder 16. fignifieth thar of the 25. parts' of Water 
that ran in the Ryver, whilſt it was. 5 meaſures high , there do 
onely run 16. parts; ſo that to make it abate 7 it is neceffary to 
take ,* from the Water that the whole River did carry ; ſo that 
with ſubſtracting ſomewhat more than one third of the Water of 
the River, it is abated but only one fift. 

2. And thus, in the ſecond place, if on the contrary, one would 
know how much water is to be added to the ſaid Riyer to make - 
it increaſe one fife more in height, ſo as that it may run in the 

h Regulator 
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Regulator 6. of thoſe parts high ; of which it ran before but 5. let 
6 be found in the row of heights, and let the number *1 1. ſtand- 
ing under the ſame be taken and added to the number: 25. 
that 1s placed under the number 9. in the Additions, and 5. in 
* the heights, and you ſhall have 36 ; which is the quantity of the 
water that runneth with the height of the River, when it is high 
6 of thoſe parts, whereof it was before but 5. 
. Butifit ſhould be deſired, to know how much water it is 
equiſite to add ro make the River riſe fo, as that it may run in 
height 8. of thoſe parts of which before it ran but 5 ; one 
ought to take the lum of the number of the Series of Additions 
ſtanding under 8. 7. and 6, which are 15. 13. and 11. that is, 39. 
and this ſhall be the ſumme that muſt be added to 25 : So that 
to make the River to run S. of thoſe parts in height, of which it 
before did run 5, it will be neceſfary to add 39. of thoſe parts, 
of which the River before was 25. 

4. Likewiſe the ſame Table giveth the quantity of water 
that runneth from time to time through a River, that increafſeth 
by the addition of new water to the ſame in one of its heights, the 
quantity of its water be known. As for example: If we knew that 
the River in one minute of an hour diſchargeth 2500.0f thoſe mea» 
{ures of water,and runneth in height 5.parts in the Regulator,and 
afterwards ſhould fee that it ranneth 5 Palms high , finding in the 
row of quantity the number placed under 8.which is 64.we would 
lay that the River heightned, carrieth of water 64. of thoſe parts 
whereof it carried beRire but 25 3 and beeauſe before it carried 
2500. meaſures, by the Golden Rule we will {ay;that the River 
carrieth 6400.0f rhote meaſures,of which before it carried 2500. 

In this progreſs of Nature, is one thing really curious, and that 
at firſt ſight ſeemeth to 'be ſomewhat Paradoxal , that we pro- 
ceeding ordinately in the diverfions and additions , with additi= 
ons and diverſions ſo unequal, the abatings do notwithſtanding 
alwaies prove equal, and {o do the rifings : And who would ever 
think that a River in beight, v.g. xo. Palms, running and carry- 
ing an hundred meaſures in a minute of an hour, is to abate bur 
one Palm, onely by the diverſion of 19. of thoſe meaſures ; and 
then again, that the buiſinels cometh to that pals , that it abaterh 
likewiſe a Palm by the diverfion of three onely of thoſe meaſures, 
nay, by the diverfion. of but one meaſure? and yet it is moſt 
certain : And this truth meets with ſo manifeſt proofs in; experi- 
ence, that it is very admirable ! And for the full ſatisfa&tion of 
thoſe , who not being able to comprehend ſabtil demonſtrati- 
ons, defire to be clearly inform'd by the matters of fa&, and to 
fee with their bobily eyes, and' touch with their hands, what their 
underſtanding and reaſon cannot' reach unto: I will-hear add 
another very cafie way to reduce all tg ag experiment , the 

L111 | which 
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which may be made in little , in grear, or in very great; of 
which I make uſe frequently , to the admiration ct ſuch as ſee it. 

I prepared an hundred Siphons, or,if you will, bowed Pipes, 
all equal ; and placed them at the brim of a Veſſel , wherein the 
water is kept at one and the lame level (whether all the Syphons . 
work, or but a certain number of them)) che mouths by which 
the water iſfſueth being all placed in the ſame level, parallel to 
the Horizon ; but lower in level than the water in the Veſſel; and 
gathered all the water falling from the Syphons into another 
Veſſel ſtanding lower than the former, I made it to run away 
thorow a Chanel , in ſuch manner inclined , that wanting water 
from the Syphons, the ſaid Chanel remained quite dry. 

And this done, I meaſured the quick height of the Chanel 
with care, and afterwards divided it exaQtly into 10 equal parts, 
and caufing I 9. of thole Syphons to be taken away, fo that the 
Chanel did not run water, fave onely with 81 of thole Syphons, 
I again obſerved the quick height of the water in the ſame ſite 
obſerved before, and found that its height was diminiſhed pre- 
ciſely the tenth part of all its firſt height ; and thus continuing to 
take away 17. other Syphons, the height was likewiſe diminiſh- 
ed +. of all irs firſt quick height ; and trying to take away 15. 
Syphons, then 133 then 11, then 9, then 7, then 5, and then 3. 
alwaies-in theſe diverſions,made in order as hath been ſaid, there 
enſued ſtill an abatement of -, of the whole height. 

And here was one thing worthy of obſervation, that the water 
encreaſing in | or through | the Chanel, its quick height was diffe- 
rent in different ſites of. the Chanel, that is ſtill lefler , the more 
one approached to the Out-let; notwithſtanding which the abate- 
ment followed in all places proportionably, that is in all its ſites 
the firſt part of the height of that ſire diminiſhed : And more- 
over the water iflued from the Chanel, and dilated into a broader 
courſe, from which likewiſe having divers Out-lets and Mouths; 
yet nevertheleſs in that breadth alſo the quick heights ſucceſlive- 
ly varied and altered in the ſame proportions. Nor did I here 
deſiſt my obſervation, but the water being diminiſhed, that ifſu- 
ed from the Syphons, and there being but one of them left that 
diſcharged water ; 1 obſerved the quick height that it made in the 
above-faid ſjtes, (the which was likewiſe 7- of all the firſt height) 
there being added to the water of that Syphon, the water of 
three other Syphons 3 ſothat all the water was of 4 Syphons, 
and conſequently quadruple to the firſt Syphon ; bur the quick 
height was onely double, and adding five Siphons, the quick 
height became triple, and with adding ſeven Syphons,the heighe 
increaſed quadruple ; and fo by adding of 9. it increaſed quin- 
tuple, and by adding of 11, it Wakes 5 ſextuple , and by ad- 


ding 
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ding of 1 3. it increaled ſeptuple, and. by adding of 15. oQtuple, 
and by adding of 1 7. nonuple,and laſtly-by adding 1 9. Syphons ; 
fo that all the water was centupte to the water of one Syphon, 
yet nevertheleſs the quick height of all this water was onely de- 
cuple to the firſt height con)oyned by the water that iſſued from 
one onely Syphon. 1 | 

For the more.clear underſtanding of all which, I have. made 
the following Figure ; in which we have the mouth A, that 
maintaineth the water of the Veſſel B C in the ſame level; though 
it continually run ; to the brim of the Veſlel are put 25. Sy- 
phons (and there may be many more) divided into 5 Claſles, 
D EFGH, and the firſt D, are of one onely Syphon ; the ſecond 
E, of three Syphons; the third F, of five ; the fourth G, of 7 ; the 
fifth H, of 9 ; and one may {uppoſe the ſixth of 11, the {eventh 
of 1 3 Syphons, and fo of the other Claſſes, all containing in con- 
ſequent odd numbers ſucceſſively (we are content to repreſent in 
the Figure no more bur the five forenamed Claſſes to avoid con- 
fufion) the gathered water D EF GH, which runneth thorow 
the Chanel L K L, and falleth into the out-let MN OP; and fo 
much ſufficeth for the explanation of this experiment. 
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PROPOS. V. PROB. III. 


Any River of any bigneſs, if being given to examine the 
quantity of tbe W ater that runneth thorow the River 
inatime aſſigned. "7 


Y what we have ſaid already in the two preceding Pro- 

blems, we may alſo reſolve this that we have now before 

as ; and it is done, by diverting in the firſt place from the 
great Rivera good big meaſurable Chanel, as is taught in the 
ſecond Probleme , and obſerving the abatement of the River, 
cauſed by the diverſion of the Chanel ; and finding the proporti- 
on that the Water of the Chanel hath to that of the River, then 
let the Water of the Chanel be meaſured by the ſecond Pro- 
bleme, and work as above, and you {hall have your deſire. 


CONSIDERATION. I. 


Nd although it ſeemeth as if it might prove difficult, and 
almoſt impoſlible ro make uſe of the Regulator number , if 
one be about to meaſure the water of ſome great River, 
and conſequently would be impoſlible, or at leaſt very difficult 
to reduce the Theory of the firſt Probleme into praQtice : Yet ne- 
vertheleis, I could ſay that ſuch great conceits of meaſuring the 
water of a great River, are not to come into the minds of any 
but g_ cat Perſonages, and potent Princes; of whom it is expe&ed 
for their extraordinary concerns, that they will make theſe kinde 
of enquiries 3 as if here in Italy it ſhould be of the Rivers Tyber, 
Velino, Chiana, Arno, Serchio, Adice, in which it ſeemeth real- 
ly difficult ro apply the Regulator , to finde exaQly the quick 
height of the River : But becauſe in ſuch like caſes ſometimes 
it would turn to account to be at ſome charge, to come to the 
exact and true knowledge of thc quantity of water which that 
Kiver carrieth , by knowledge whereof , other greater dil- 
burſments might afterwards be avoided, that would oft times be 
made in vain; and prevent the diſguſts, which ſometimes happen 
amongſt Princes: Upon this ground I think it will be well to 
ſhew alſo the way how to make uſe of the Regulator in theſe 
great Rivers ; in which if we will but open our eyes, we ſhall meet 
with good ones, and thoſe made without great coſt or labour, 
which will ſerve our turn. | 
For upon ſuch like Rivers there are Wears, or Lockes made, 
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to cauſe the Waters to riſe; and to turn them for the ſervice of 
Mills, or the like. Now in theſe Caſes it is ſufficient, that one 
erect upon the two cxtreames of the Weare two Pilaſters either 
of Wood or Brick, which with the bottome of the Weare do 
compoſe our Regulator, wherewith we may make our defired 
operation, yea-the Chanel it felt diverted ſhall ferve', withour 
making any other diverſion or union. © And in brief , if' the bii- 
finefles be but managed by a judicious perfon, thete may wayes 
and helps be made uſe 'of,'accortding tor occafion, of which 
would be too tedious to ſpeak, and therefore this little that hath 
been hinted ſhall ſuffice. 


CONSIDERATION HIlI. 
Fin what hath been declared, if it ſhall be well under- 


ſtood, may be deduced many benefits and conveniences, 

not onely in dividing of Running Waters for infinite uſes 
that they are put to in» turning of Corne-Muills, Paper-Mills, 
Gins, Powder-Mills, Rice-Mills, Iron: Mills, Oil-Mills , Saw- 
ing-Mills, Mirtle- Mills, Felling-Mills, Fulling-Mills, Silk-Mills, 
and ſuch other Machines ; but alſo in ordering Navigable Cha- 
nels, diverting Rivers and Chanels of Waters , or terminatin 
and limiting the ſizes of Pipes for Fountains : In all which af 
fairs there are great errours committed, to the loſſe of much 
expence , the Chanels and Pipes that are made, fomerimes not 
being ſufficient to carry the defigned Waters, and ſometimes they 
are made bigger than is neceſſary ; which diſorders ſhall be 
avoided, if the Engineer be adviſed of the things aboveſaid: and 
in caſe that to theſe Notions there be added the knowledge of 
Philoſophy and Mathemarticks, agreeable to the ſublime Diſco- 
veries of Signore Galilxo, and the further improvement thereof 
by Signore Evangeliſta Torricell;, Mathematician to the Grand 
Duke of Tuſcany, who hath ſubtilly and admirably handled this 
whole bufineſſe of Motion, one ſhall then come to the know- 
ledge of particular notions of great curioſity in the Theoricks , 
and of extraordinary benefit in the PraQicks that daily occur in 
theſe buſineſſes. 

And to ſhew, in effe&, of what utility theſe Notions are, EL 
have thought fit to inſert, in this place, the Confiderations by 
me made upon the Lake of Venice , and to repreſent; 
at large, by the experience of the laſt year 1641. the moſt Se- 
rene Erizzo , then Duke of the ſaid Republique. Being 
therefore at-Venice, in the year aforeſaid, I was requeſted by the 
moſt Illuſtrious and moſt Excellent Signore Giowanni Baſe: 

wontd 


or 
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donna, a Senatour of great worth and mciit, that I would inge- 
nuouſly deliver my opinion touchiryg the ſtate oi the Lake 


of Venice; and after I had diſcour{cd with his Honour feve- 


ral times, in the end I had order, to ſet down the whole 
bufinefſe in writing, who having afterwards read it privately, 
the (aid Signore imparted the ſame, with like privacy, to the 
moſt Serene Prince, and I received order to repreſent the 
ſame to the full Colledge , as accordingly 1 did in the Moneth 
of May, the ſame year, and it was as followeth. 


Lib.2. 


CONSIDERATIONS 


Concerning the 


LAKE 
VENICE 


D. BENEDETTO CASTELLI, 
Abbot of S. Benedetto Alyſio, Mathematician to 
Pope UR BAN PII. and Profeſflor in 

ROME. 
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I Hough the principal cauſe be but one 
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irreparable ruine to the Lake of 
Venice, inthe preſent ſtate in which it 
row Rands ; Yet nevertheleſſe, I think 
that two Heads may be confidered. 
And this Conſideration may peradven- 
ture ſerve us for to facilitate and explain 
the opportune remedies, though nor to 
render the ſtate of rhings abſolutely unchangeable and eternal: 
an enterprize impoſlible, and e{pecially in that which having had 
ſome beginning, ought likewiſe neceſlarily to have its end ; or 
at leaſt to prevent the danger for many hundreds of years ; and 
poſlibly it may, in the mean time, by the matation it ſelf be 
brought into a better condition. | 


I ſay therefore, that the preſent diſorder may be conſidered ; 


under two Heads ; One 1s the very notable diſcovery of Land 
that is obſerved at the time of low Water, the which, befides 
the obſtrufting of Navigation in the Lake and alſo' in the 
Chanels, doth likewiſe: threaten another miſchicf and diſorder 

worthiy 


onely, that in my judgment threatneth . 
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worthy of very particular confideration, which is, That the Sun 
drying up that mudde; eſpecially in the times of hot Summers, 
doth raiſe thence the putrified and pernicious vapours, fogs, and 
exhalations thar infe& the Air, and may render the City unha- 
bitable. = 

The ſecond Head is the great Stoppage that daily is grow- 
ing in the Ports, eſpecially of Venice, at Malamoco 3 concerning 
which matters I will hint certain general points, and then 
will proceed to the more particular and important affairs. 

And firſt, I ſay, that I hold jc altogether impoſlible to effe&t 
any thing, ou never {o profitable, which doth not bring with 
it ſome miſchicf ; and therefore the good and the hurt ought to 
be very well weighed, and then the lefle harmful part to be im- 
braced. 

Secondly, I propoſe to conſideration, that the ſo notable dif- 
covery of Earch & Mud, hath not been long oblerved,as I under- 
ſtand, trom old perſons that can remember paſſages for fifty 
years palt ; which thing being true, as to me it ſeemeth moſt 
true, it ſhould appear that ir could not but be good to reduce 
matters to thar paſſe that they were at formerly, (laying afide 
all affe&ion or paſlion that ſelf-flattering minds have entertained 
for their own conceits) or at leaſt it ſhall be neceſſary ſpeedily to 
conſult che whole. 

Thudly, I hold that it is neceſſary to weigh, whether from the 
foreſaid dilcovery of Land, it followeth, that onely the Earth ri- - 
ſeth, as it is commonly thought by all, without diſpute; or whe- 
ther che Waters are abated and faln away; or elſe whether it 

roceedeth from both the one and other cauſe. And here it would 
be ſeaſonable to enquire, what ſhare the ſaid cauſes may have, 
each conſidered apart in the foreſaid effe&. For, in the firſt 
caſe, .if the Earth have been raiſed, it would be neceſlary to 
conſider of taking it down, and removing it : But if the Wa- 
ters have failed or abated, I believe that it would be extreamly ne- 
cellary ro reſtore and raiſe them : And if both theſe reaſons have 
conſpired ia this effeR, it will be neceſſary to remedy them each 
apart. AndlIdo, for my part, think, that the ſo notable appea- 
rance of Shelves at the time of low Water, proceeds principally 
from the decreaſe and abatement of the Waters, which may 
confidently be affirmed to need no other proof, in regard that the 
Brent hath been' aCtually diverted which did formerly diſcharge 

its Water into the Lake. 45 3s 
As to the other point of the great Stoppage of Ports, I hold, 
that all proceedeth from the violence of the Sea, which being 
ſometimes diſturbed by windes, eſpecially at the time of the wa- 
ters lowing, doth continually raiſe from its bottome OO 
caps 
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heaps of ſand, carrying them by the tide; and fotce of the wayes 
14to the Lake ; it not having on its part any ſttength of current 
thar may raiſe and carry them away, they fink to the bottom, and 
ſo they choke up the Ports. And that this effe& happeneth in 
this manner, we have moſt frequent experiences thereof alang the 
Sea-coaſts : And I have obſerved in Txſcany on the Roman- 
ſhores, and in the Kingdom of of Naples, that when. a river fal- 
leth into the Sea,there is alwaies ſeen in the Sea it ſelt;at the place 
of che rivers our-let, the relemblance;as it were,of an half-Moon, 
or a great ſhelf of ſettled ſand under water, much higher then the 
reſt of the ſhore, and it 1s called in Tuſcany, il Cavallo ; and here 
in Venice, lo Scanto : the which cometh to be cut by the current 
of the river, one while on the right fide, another while on the 
lefr, and ſomerimes in the midſt, according as the Wind fits. And 
a like effe& I have obſerved in certain little Rillets of water, 
along the Lake of Bolſena; with no other difference,ſave that of 
{mall and great. CELEIN OR 

Now whoſo well confidereth this effe&, plainly ſeeth that it 
proceeds from no other , than from the contrariety of the ſtream 
of the River, to the zmpetus of the Sea-waves z ſeeing that 
great abundance of {and which the Sea continually throws upon 
the ſhore, cometh ro be driven into the Sea by the ſtream of the 
river 3 and in that place where. thoſe two impediments meet 
with equal force, the {and fetleth under water, and thereupon is 
made that ſame Shelf or Cawallo; the which if the river carry 
water, and that any conſiderable ſtore, it ſhall be thereby cut 
and broken ; one while in one place, and another while in ano- 
ther; as hath been ſaid , acco:ding as the Wind blows: And 
through that Chancl its that Veſſels fall down into the Sea, and 
again make ro the river, as intoa Port. But if the Water of 
the river ſhall not be continual or ſhall be weak, in that caſe the 
force of the Sca-Wind ſhall drive ſuch a quantity of ſand into 
the mouth of the Port, and of the river, as ſhall wholly choak it 
up. And heretipon there are ſeen along the Sea-fide, very many 
Lakes ahd Mcers, which at certain times of the year abound with 
waters, and the Lakes bear down that encloſure , and run into 
the Seca. | "6: | 

| Now. tt is hecefſary ro make the like refleftions on our Ports 
of Venice, Malamocco, Bondolo, and Chiozza z which in a certain 
ſenſe arc no other than Creeks, mouths,and openings of the ſhore 
that parts the Lake from the main Sea ; and therefore I hold that 
if the Waters in the Lake were plentiful , they would have 
ſtrength to ſcowr the mouths of the Ports thorowly,, & with great 
force 3 but the Water in the Lake failing , the Sea will with- 


out any oppolal, bring ſuch a drift of ſand into the Parts'z that if 
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it doth not wholly choke them up, it ſhall render them at leaſt 
unprofitable , and impoſlible/for Barks and great Vellcls. 

Many other conſiderations might be 'propounded concerning 
theſe two heads of the ſtoppage of the Ports, and of the appea- 
rance of the Ouze and Mud in the Lakes, but fo much ſhall ſuf- 
fice us to have hinted, ro make way for dilcourſing of the opera- 
tions about the oportune remedies. | 

Yet before that I propound my opinion, I ſay, That I know 
very well that m propoſal,at firſt fight,will ſeem abſurd and in- 
convenient 3 and therefore,as ſuch, will perhaps be rezeed. by 
the moſt : and ſo much the rather, for that it will prove direQly 
contrary to whar hath hitherto:-beenzand as I hear, is intended to 
be done : And I am not ſowedded to my opinions , but that I 
do confider what others may zudge thereof : But be it as it will, 
I am obliged to ſpeak my thoughts freely, and that being done, 
I will leave it to wiſer men than my ſclt; when they. ſhall have 
well conſidered my reaſons, to judge and deliberate of the quid 
agendum : And if the ſentence ſhall go againſt me,I appeal to the 
moſt equitable and inexorable Tribunal of Nature, who not 
caring in the leaſt to pleale cicher one party or another, will be 
alwaies a pun&ual and inviolable executrix of her eternal De- 
crees; 3painſt which neither humane deliberations, nor our vain 
defires, ſhall ever have power to rebell. I added by word of 
mouth that which followeth. 

Though your Highneſs intereſt your ſelf in this Noble Col- 
* In Pr:gad;, x ledge, and cauſe it to be confirmed in the * Senate by univerſal 
grey Wane Vote, that the Winds do not blow. that the Sea doth not flucuate, 
which have orear that the Rivers do not run 3 yet ſhall the Winds be alwaies deaf, 
Authority. the Sea ſhall be conſtant in its inconſtancy , and the Rivers moſt 
obſtinate : And theſe ſhall be my Judges, and to their determi- 

vation I refer my felf. 

By what hath been ſaid, in my opinion, that is made very clear 
and' manifeſt, which'in the beginning of this diſcourſe I glanced 
at-, namely, That the whole diſorder, although it be divided into 
two heads,” into the diſcovery of the Mud, and of the ſtoppage 
Ports, yet nevertheleſs, by the application of one onely remedy, 
and that in my eſteem very eafie, the whole ſhall be removed: 
Andthisttis; That there be reſtored into the Lake as much 
Water as can be poſſible, and in particular from the upper parts 
of Venice, taking care that the Water be as free from Mud as is 
poſſible. And that this is the true and real remedy of the prece- 
dent diſorders, is'manifeſt : For in the paſſage that this Water 
ſhall make thorowthe Lakes, it ſhall of ir ſelf by degrees clear 
the Chanels in ſundry patts of them, according to the currents 
thatic ſhalÞſucceſively acquire, and in this manner being - 
- peried 
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2r(ed thorow the Lake, it ſhall maintain the waters in the ſame; 
and in the Chanels much higher, as I ſhall prove hereafter ; a 
thing that will make Navigation commodious ; and that, which 
moreover is of great moment in our buſineſle 3 thoſe Shelves 
of Mud which now diſcover themſelves at the time of Low- 
Waters ſhall be alwayes covered , ſo that the putrcfaQion of 
the Air ſhall allo be remedied. We | | 

And laſtly, this abundance of Water being alwayes to diſ- 
charge it ſelf into the Sea by the Ports, I do not doubt, but that 
their bottomes will be ſcoured. And that theſe effe&s muſt fol- 
low, Nature her ſelf ſeemcth to perſwade, there remaining onely 
one great doubt, whether that abundance of Water that ſhall be 
brought into the Lake may be really ſufficient to make the Wa- 
ters rile ſo much as to keep the Shelves covered, and to facilitate 
Navigation, which oughtto be at leaſt half a * Brace, or there- 
abours. And indeed it ſeemeth at firſt ſight to be impoſlible, 
that the ſole Water of the * Brent let into the Lake, and diſ- 
perſed over the ſame, can occaſion {o notable an height of water; 
and the more to confirm the difficulties, one might ſay, reducing 
the reaſon to calculation, that in cale the Brent were 40. Bra- 
ces broad, and two and an half high, and the- breadth of the 
Lake were 20000. Braces, it would ſeem neceſſary that the 
height of the water of the Brent dilated and diſtended thorow 
the Lake would be but onely .:- of a Brace in height, which is 
imperceptible, and would be of no avail ro our purpoſe; nay 
more, it being very certain that the Brent runneth very muddy 
and foul, this would occaſion very great miſchief, filling and 
contradting the Lake, and for that reaſon this remedy ought, as 
pernicious, to be totally excluded and condemned. 

L here confeſſe that I am ſurprized at the forme of the Argu- 
ment, as if I were in a certain manner convinced, that I dare not 
adventure to ſay more, or open my mouth in this matter z but 
the ſtrength it ſelf of the Argument, as being founded upon 
the means of Geometrical and Arithmerical Calculation, hath 
opened me the way to diſcover a very crafty fraud that is couch- 
ed in the ſame Argument, which fraud I will make out to any 
one that hath but any inſight in Geometry and Arithmetick. 
And as it 13 impoſlible, that ſuch an Emer ſhould be produced 
by any but ſuch as have taſted of thele, in ſuch affairs, moſt pro 
fitable, and moſt neceſſary Sciences 3 ſo do not 1 pretend to make 
my ſelf underſtood, fave onely by luch, to whom. I will eVince 
ſoclearly, as that more 3£ cannot be deſired, the errour and fraud 
whercin; thoſe Ancients and Moderns have been, and alwayes 
are intangled, that baye 1n any way .yet handled this' matter of 
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And ſo great is the eſteem that I have for that which I am now 
about to fay touching this particular, that I am content that all 
the reſt of my Diſcourle be rejected 3 provided, that that be per- 
fealy underſtood, which Iam hereatter to propoſe, I holding 
and knowing it to be a main Principle, upon which all that is 
founded that can be (aid either well or handſomely on this parti- 
cular. The other Diſcourſes may have an appearance of being 
probable, but this hits the mark as full as can be deſired, arriving 
at the higheſt degree of certainty. - 

I have, ſeventeen years fince, as I repreſented to the moſt Se- 
rene Prince, and to the Right Honourable the Preſident of the 
Lords the Commiſſioners of the *Sewers, written a Treatiſe of the 
Mealure of the waters that move, in which I Geometrically de- 
monſtrate and declare this bufinefle, and they who ſhall have 
well underſtood the ground of my Dilcourſe, will reſt fully ſa- 
tisfied with that which I am now about to propole : ' But that all 
may become rhe more eaſie, I will more briefly explicate and 
declare ſo much thereof as I have demonſtrated in the Diſcourſe, 
which will ſuffice for our purpole : And if that ſhould not be 
enough, we have alwayes the experiment of a very eaſie and 
cheap way to clear up the whole buſinefſe. And moreover I 
will cake the boldaefle to affirm, that in caſe there ſhould not for 
the preſent any deliberation be made concerning this affair, ac- 
cording to my opinion ; yet nevertheleſſe it will be, at ſome 
time or other ; or if it be not, things will grow worſe and 
worle. 

For more clear underſtanding, therefore, it ought to be known, 
that it being required, as it 15 generally uſed, to meaſure the wa- 
ters of a River, irs breadth and its depth is taken, and theſe two 
dimenſions being multiplied together, the produ@ is affirmed to 
be the quantity of that River : As for example, if a River ſhall 
be 100. feet broad, and 20. feet high, it will be ſaid, that that 
River is 3000 feet of Water , and fo if a Ditch ſhall be 15. feet 
broad, and 5. feet high, this ſame Ditch will be affirmed to be 
75. Feet of Water : And this manner of meaſuring Runnin 
Water hath been uſed by the Ancients, and by Moderns, wich 
no other difference, ſave onely that ſome have made uſe of the 
Foot, others of the Palme, others of the Brace, and others of 
other meaſures. | 

Now becauſe that in obſerving theſe Waters that. move, I fre- 
quenely found, that the ſame Water of the fame River was in 
{ome lites of its Chanel pretty big, and in others much leſſe, 
not atriving in ſorhe places to the twentieth, nor to the hundreth 
part of that which it 15 ſeen to be in other places 3 "therefore this 
viiſgat way of eaſiiring the Waters that move, for that they did 


not 
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not give me a certain and ſtable meaſure and quantity of Water, 
began deſervedly to be ſuſpe&ed by me, as difficult and defeQive, 
| being alwayes various, and the meaſure, on the contrary, being 
to be alwayes determinate, and the ſame; it is therefore writter, 
that Pondus ©» Pondus, Menſura &- Menſura, utrumque abomi- 
nabile eſt apud Denm, Exod. I conſidered that in the Terrj- 
tory of Breſcia, my native Countrey, and in other places, where 
Waters are divided to overflow the Grounds, by the like way of 
meaſuring them, there were commirted grievous and moſt impor- 


rant errours, to the great prejudice of the Publique and of Pri- 


vate perſons, neither they that fell, nor they that buy under- 
ſtanding the true quantity of that which is fold and bought: In 
regard that the ſame {quare meaſure, as is accuſtomed in thoſe 
parts, aſſigned one particular pzr{on, carried to fometimes aboye 
twice or thrice as much water, as did the (ame ſquare meaſure aſ- 
ligned to another. Which thing proveth to be the ſame incon- 
venience, as if the meaſure wherewith Wine and Oll is bought 
and (old, ſhould hold twice or thrice as much Wine or Oil at one 
time as at another. Now chis Conſideration invited my minde 


and curiolity to the finding out of the true meaſure of Running 


Waters. Andin the end, by occaſion of a moſt important bu- 
fineſſe that I was imployed in ſome years fince, with great in- 
tenſenefſe of minde, and with the ſure diregion of Geometry , I 


have diſcovered the miſtake, which was, that we being upon the 


buſineſſe of taking the meaſure of the Waters that moye,do make 
uſe of two dimenſions onely, namely, breadth and depth, keep- 
ing no account of the length. And yet the Water being, though 
running, a Body, it 1s neceſſary 1n forming a conceir of its quan- 
tity, in relation to another, to keep account of all the three Di- 
menſions, that is of length, breadth, and depth. 

Here an objection hath been put to me, in behalf of the ordi- 
nary way of meaſuring Running Waters, in oppolition ro what 
I have aboye conſidered and propoſed : and I was told, Irs true 
that in meaſuring a Body that ſtands ſtill, one oughr ro take all 
the three Dimenſions ; but in meaſuring a Body that coutinually 
moveth, as the Water, the caſe is not the ſame : For the length 
is not to be had, the length of the water that moveth being infi- 
nite, as never finiſhing its running 3 and conſequently is incom- 
prehenfible by humane undeiſtanding,and therefore with reaſon, 
nay upon neceſlity ic cometh to be omitted. _ on 
-. In anſwer to this, I ſay, that in the aboveſaid Diſcourſe, two 


things are to be confidered diſtinaly ; Firſt, whether it be poſſible 


to frame any, conceit of the quantity of the Body of the Water, 


with two Dimenſions onely. And ſecondly, whether this Rog 
be.to be found. As to the firſt, I am very certain that no man, let 
hink 
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him be never ſo great a Wit, can never promiſe to frame a cons 
ceit of the quantity of the Body of Water, without the thirg 


 Pimenfion of length: and hereupon I return to affirm, that the 


vulgar Rule of meaſuring Running water 1s vain and erroneous. - 
This point being agrecd on, I come to the ſecond, which is, Whe- 
ther the third Dimenſion of length may be meaſured. And I ſay 
that if one would know the whole length of the water of a 
Fountain or River, thereby to come to know the quantity of all 
the Water, it would prove an impoſlible enterprize , nay the 
knowing .of it would not be uſctul. But if one would know how 
much water a Fountain, or a River carrieth in a determinate time 
of an hour, of a day, or of a moneth, &c. I ſay, that it is a very 
poſſible and profitable enquiry, by reaſon of the innumerable 
benefits that may be derived thence, it much importing to know 


'how much Water a Chanel carrieth in a time given ; and I have 


demonſtrated the ſame above in the beginning of this Book ; and 
of this we ſtand in need in the buſinefle of the Lake, that ſo we 
may be able to determine how much ſhall be the height of the 
Brent, when it is {pread all over the Lake : For the three dimen- 
ſions of a Body being given, the Body is known ; and the quan- 
tity of a Body being given, if you have but two dimenſions, the 
third ſhall be known. And this diving farther and farther into 
this Conſideration, I found that the Velocity of the courie of the 
water may be an hundred times greater or leſſer in one part of 
its Chanel] than in another. And therefore although there ſhould 
be two mouths of Waters equal in bigneſſe ; yet nevertheleſs it 


might come to paſſe, rhat one might diſcharge an hundred or a 


thouſand times more water than another : and this would be, it 
the water in one of the mouths ſhould run with an hundred or a 
thouſand times greater velocity, than the other ; for that it 
would be the ſame as to ſay, that the ſwifter was an hundred or 
a thouſand times longer, than the flower : and in this manner I 
diſcovered that to keep account of the velocity, was the keeping 
account of the Length. 

And therefore it is manifeſt, that when two Mouths diſcharge 
the ſame quantity of Water in an equal velocity, it is neceſſary 
that the leſs ſwift Mouth be ſo much bigger than the more ſwift; 
as the more ſwift exceedeth in velocity the leſs ſwift ; as for 
example. 

In caſe two Rivers ſhould carry equal quantity of water in 
equal times, but that one of thein ſhould be four times more 
ſwift than the other, the more flow ſhould of neceſlity be four 
times More Jarge. And becauſe the fame River in any part 
thereof alwaies diſchargethi the ſame quantity of Water in equal 
rimes (as ' is demonſtrated in the firſt Propoſition of gd 
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Book* of the meaſure of Running Waters; ) but yet doth not 
run thorowout with the {ame velocity : Hence it is, that the vul- 
gar meaſures of the ſaid River,in divers parts of+its Chanel, are 
alwaies divers ; inlomuch, that if a River paſſing through its cha- 
nel had ſuch velocity, that it ran 100 Braces in the {- of an hour- 
and afterwards the (aid River ſhould be reduced to ſo much tardi, 
ty of motion, as that in the ſame time it ſhould not run more than 
one Brace, it would be neceſlary that that (ame. River ſhould be- 
come 100. times bigger in that place where it was retarded ; [ 
mean, 100. times bigger than it was in the place where it was 
(wifter. And let it be kept well in mind, that this point rightly 
underſtood, will clear the ui:deiftanding to dilcover very many 
accidents worthy to be known. | But for this time. ler it ſuffice, 
that we have onely declared that which makes for our: purpoſe, 
referring apprehenſive and ſtudious Wits to the peruial of my 
aforenamed Treatiſe 3 for therein he ſhall finde protit and delight 
both together. 

Now applying all to our priticipal intent, I ſay, That by what 
hath been declared it is manifeſt; that it the Brent were 40. Bra- 
ces broad, and 2: high, in ſome otic part of its Chanel, that after- 
wards the fame Water of the Brent falling into the Lake; andpaſ- 
ſing thorow the ſame to the Sea,”tt ſhould lofe fo much of its ve- 
locity , that it ſhould run but one' Brace, in the time wherein 
whilſt it was in its Chanel at the place aforeſaid, it ran 1 00: Bra- 
ces. | It would be abſolutely neccflary , rhat increafing in mea- 
ſare,it ſhould become an.-handred times * thicker ; and therefore 
if we ſhould ſuppoſe that the Lake were 20000. Braces , the 
Brent that already hath been fuppoſed in its Chanel 1©0. Braces, 
being brought into the Lake, ſhould bet 00. times 100. Brates; 
That is, ſhall be 1 0000. Braces in thickne(s, and conſequently ſhall 
be in height half a Brace ; that'is, #3 of a Brace, and nor. of a 
Brace, as was concluded in the Arguinent. 

' Now otie may ſee into what a grols errour of 99. in 100. one 
may fall through the not well mentors rhe crue quantity 
of Running Water, which being well underftood , doth open a 
drre& way to our judging aright ih this moſt conſiderable affair. 

And therefore admitting that wich hath been demonſtrated, 
1fay, that I would (if it did concern me) greatly encline to con- 
ſalt upvn the returning of the Brent again into the Lake: For it 
being moſt evident, that the Breztin rhe Chanel of irs month, is 
much {witter than the Brent being brought into the Lake, it will 
certainly follow thereupon , that the thickneſs of the Water of 
Brent in the Lake, ſhall be ſo much greater than that of Brent in 
Brent, by how much the Bront in Brent is (wifter than thh Bret 
in the Lake, LE When 
fe x. Fro) 
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1, From which operation doth follow in the firſt place, that 
the Lake being filled and increaſed by tbele Waters , ſhall be 
more Navigable, and paſlible, than at prelent we ſee it to be. 

2. By the current of theſe Waters, the Chanels will be ſcour- 
ed, and will be keptclean from timeto time. - | 

. There will not appear at the times of low-waters ſo many 
Shelves, and ſuch heaps of Mud, as do now appear. 

4. The Ayr will become more wholeſom, for that ir ſhall not 
be fo infeed by putrid vapours exbaled by the Sun, ſo long as 
the Miery Ouze ſhall be covered by the Waters. 

5. Laſtly, in the current of theſe advantagious Waters, which 
muſt iſſue out of the Lake into the Sea,beſides thoſe of the Tyde: 
the Ports will be kept ſcoured, and clear : And this is as much as 
I ſhall offer for the preſent, touching this weighty builineſs ; a}- 
waies ſubmitting my ſelf to ſounder judgements, 


Of the above-ſaid Writing I preſented a Copy at Venice, at a 
full CoHedge , in which I read it all, andit was hearkned to with 
very great attention ; and at laſt I preſented it to the Duke, and 
left ſome Copies thereof with ſundry Senators, and went my way, 
promiſing with all intenſeneſsto apply my pains with reiterated 
ſtudies in the publick ſervice 3 and if any other things ſhould come 
into my minde, I promiſed to declare them ſincerely , and fo took 
leave of Hzs ſerenity, and that Noble Council. When I was 
returned to Rome, this bufineſs night and day continually run- 
ning in my mind, I hapnedto think of another admirable and 
moſt important conceit, which with effeQual reaſons, confirmed 
by exa& operations, I with the Divine aſſiſtance , made clear and 
manifeſt ; and though the thing at firſt fight ſeemed ro me a moſt 
extravagant Paradox, yetnotwithſtanding , having ſatisfied my 
ſelf of the whole buſineſs, I ſent it in writing to the moſt Illuftri- 
ous and moſt Noble Signore Gio. Baſadonna; who after he had 
well conſidered my Paper, carried it to the Council ; and after 
that thoſe Lords had for many months maturely conſidered 
thereon, they in the end reſolved to ſuſpend the execution of the 
diverſion which they had before conſulted to make of the River 
Sile, and of four other Rivers, which alſo fall into the Lake; a 
thing by me blamed in this ſecond Paper, as moſt prejudicial, 
and harmful. The writing ſpake as followeth. 
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CONSIDERATION IL 


F the diſcourfing well about the truth of 
things, Moſt Serene Prince, were as -the 
carrying of Burdens, in which we fee 
that an hundred Horſes carry a greater 
weight than one Horſe onely ; it would | 
{cem that one might make more account 
of the opinion of many men, than of 

one alone; But becauſe that diſcourſing 

_— | more reſembleth running, than carrying 

Burdens, in which we ſee that one Barb alone runneth faſter 

than an hundred heavy-heel'd Jades; therefore I have ever more 

eſteemed one Concluſion well managed, and well confideted by 
one underſtanding man, although alone, than the common and 

Vulgar opinions ; eſpecially, when they concern. abſtruce and 

arduous points : Nay in ſuch caſes the opinions moulded and 

framed by the moſt ignorant and ſtupid Vulgar, have been ever 
ſuſpe&ed by me as falſe, for thatit would be a great wonder if 
in difficult matters a common capacity ſhould hit upon that 
which is handſom , good, and true, Hence I have, and do hold 
in very great veneration the ſumme of. the ' Government of the 
moſt Serene , and eternal Republick of Venice ; which although, 

As being in nature a Common- wealth, it ought to be governed by 

the greater part; yet nevertheleſs, in arduous affairs, it is alwaies 

dire&ed by the Grave Toad few,and not judged blindly 
| ©" by 
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by the Plebeian Rout. Tis true, that he that propoundeth Pro- 
poſitions far above the reach of common capaciry, runneth a 
great hazard ot, beipg very often condemned without further Pro- 
ccſs, or knowledge of the Caule ; but yet for all that, the truth 
is not to be deſerted in moft weighty affairs, bur ought rather to 
be explained in due place and time with all poſſible perIpicuity 
that io being well underſtood, and cohiidered, it may come attcr- 
wards for the C&tnmon good to be embraced. , 

This which I ffeak in general, hath often been my fortune in 
very many particulars, not onely when I have kept within the 
bounds of meer {peculation, but alſo when I have chanced to de- 
ſcend to Pratice, and to Operations : and your Highneſs know- 
erh very well what befel me the laſt Summer 1641. when in obe- 
dience to your Soveraign Command,f did in full Colledge repre- 
ſent my thoughts touching the ſtate of the Lake of Venice; tor 
there not being ſuch wanting, who without 1o much as vouch. 
ſafing to underſtand me, but having onely had an ikling , and 
bad apprehenſion of my opinion, tel] furiouſly upon me, and b 
violent means bdbth with the Pen and Preſs, full of Gall; did abulc 
me in reward of the readineſs that I had expreſt to obey and 
ſerve them : But I was above meaſure encouraged and pleaſed, to 
ſee that thoſe few who vouchſafed to hear me, weie all either 
thorowly petſ{waded that my opinion was well grounded , or at 
leaſt ſulpended their prudent verdi& to more mature deliberati- 
on. And though at the firſt bout I chanced to propoſe a thing 


| that was totally contrary to the moſt received and antiquated 


opinion, and to the reſolutions and conſultations taken above an 

hundred years ago: Moved by theſe things, and to ſatisfie alſo 

to the promile that I had made of tendering unto them what 

ſhould farther offer it ſelf unto me touching the ſame bufineſs ; 1 

have reſolved to pieſent to the Throne of your Highneſs, another 

Conſideration of no leſs importance, which perhaps at firſt ſight 
will appear a ſtranger Paradox 3 but yet brought ro the Teſt and 
Touch Fohe of expetience, it ſhall prove moſt clear and evident. 
If it ſhall be accounted of, ſo that it ſucceedeth to the benefit of 
your Highneſs, I ſhall have obtained my defire and intent : And 
if not, I ſhall have ſatisfied my ſelf, and ſhall not have been 
wanting to the Obligation of your moſt faithful Servant, and na- 

tive ſubjeR. - | | 

That which I propounded in the Mouths paſs , touching the 
moſt important buſineſs of the Lake, rhough it did onely expret- 
ly concern the point of the diverſion of the Mouth of the Lake, 
already made and put in execution 3; yet it may be underſtood 
and applyed alſo tothe diverfion undet debate, ro be made of 
the other five Rivers, and of the Sile in particnlar. 


Now 
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Now touching this, I had the fortune to offer an adaurable 
1ccident thats we meet with when we come .ro the effe&t, which 
I verily believe will be an utter ruine to the Lake of Ve- 
nice. | PETTY 
1 fay therefore, that by diverting | theſe five Rivers that re- 
main, although their water that they diſcharge for the preſent in- 
to the Lake is not all taken together 5 parts of whiat the Brent 
alone did carry, yet neverthelcile the abatement. of the water of 
the Lake which ſhall enſue upon this laſt diverſion of four parts, 
which was the whole water, ſhall prove double to that which hath 
happened by the diverſion of Brent onely, although that the 
Brent alone carried five. parts of rhat water, of which the Rivers 


that are to be diverted carry four : A wonder really great, and 


altogether unlikely 3 for the reducing all this Propoſition to be 
underſtood, is as if we ſhould ſay, that there being given us 
three Rivers, of which the firſt dilchargeth five parts, the ſecond 
three, and the third one, and that from the diverfion of the 
firſt, there did follow ſuch a certain abatement or fall ; from 
the taking away of the ſecond there ought to follow alſo ſo 
much more abatement ; And laſtly , from the withdrawing of 
the third the water ought to fall ſo much more, which is wholly 
impoſlible : And yet it is moſt certain, and beſides the demon- 
ſtration that perſwades me to it, which I ſhall explain in due 
time, 1 can fer before your eyes {uch an experiment as is not to 
be denied by any one; although obſtinate : and I will make it 
plainly ſeen and felt, that by taking away only four parts of the 
tive, which ſhall have been taken away, the abatement proveth 
double to the abatement enſuing upon the diverting firſt of the 
five onely ; which thing being tive, as moſt certainly /it js, it 
will give us to anderſtand how pernicious this diverſion of.;five 
Rivers is like to prove, if it ſhall be put in execution. * BR 
By this litthe that I have hrated , and the much that L could 
lay, let your Highneſſe gather with what circumſpeQion. this bu- 
fineſſe ought to be managed, and with how great skill he ought 
to be furniſhed who would' behave himſelf well in theſe difficult 
affairs. 73% 1 
- I have not at this time explained the demonſtration, nor have 
L ſo much as propounded the way to make the Experiment, that 
I am able to make in confirmation of what I have ſaid, -that fo 
by. ſome one'or others. miſ-apprehending the Demonſtration, 
and maimrng the Experiment, the truth may not happen to ſhine 
with leſfe clarity than it doth, when all miſts of difficulty are re- 
moved : and if ſo be, no account ſhould be made of the Reaſons. 
by me alledg&d, and that men ſhould ſhut their eyes againſt. the 
Experiments that without coſt or charge may be made; Þ doi de-. 
| LiIll x clare 
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clare and proteſt that there ſhall follow very great dammages 
co the Fields of the main Land, and extraordinary ſummes 
ſhall be expended to no purpoſe. The Lake undoubtedly will 
become almoſt dry, and will prove impaſlible for Navigation, 
with a manifeſt danger of corrupting the Air - And in the Jaſt 
place there will unavoidably enſue the choaking and ſtoppage of 
the Ports of Venice. | 

Upon the 20th. of December, 1641. I imparted this my ſecond 
Conſideration to the moſt Excellent Signore Baſadonna, preſen- 
ting him with a Copy thereof amongſt other Writings, which I 
have thought good to inſert, although they ſcem not to belong 
dire&ly to our bufineſſe of the Lake. 


The way to examine the Mup and SANp 
that entereth and remaineth in the 
LAKE of VENICE: 


To the moſt Excellent 
SIGNORE GIO. BASADONNA. 


; gainſt my opinion concerning the Lake of Venice : One 
was that, of which I have ipoken at large in my firſt 
Conlideration, namely, that the Brents having been taken out of 
the Lake, cannot have been the occaſion of the notable fall of 
the Waters in the Lake, asI pretend, and conſequently , that 
the turning Brezt into the Lake would be no conſiderable reme- 
dy, in regard that the water of Brent, and the great expanſion 
of the Lake over which the water of Brent is to diffuſe and 
ſpread being conſidered, it is found that the riſe proveth in- 
ſenſible. 

The fecond ObjeQion was, that the Brent is very muddy , and 
therefore if it ſhould fall muddy inco the Lake, the Sand would 
fiok and fall up the fame. 

Touching the farſt Query, enough hath been ſaid in my firſt 
Conkideration, where I have plainly diſcovered the deceipt of the 
Arguinent, and fhewn its fallacy ; It remaineth now to examine 

pl F the 


i very conſiderable ObjeQions have been made a- 
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the ſecond : to which in the firſt place I ſay, that one of the firſt 
things that [ p:opoled in this affair was, that I held ir 1mpoſlible 
ro do any a@, though never fo beneficial, that was not alſo ac- 
companied by ſome inconvenience and miſchief; and therefore 
we are to conlider well the profit, and the lofſe and prejudice ; 


and they both being weighed, we. ſhall be able to choole the lef: 
ſer evil: Secondly, 1 admit it ro be moſt true; that Brent is-at ſome 


rimes muddy, but it is alſo true, that for the greater part'of the 


year it is not muddy. Thirdly, I do not {ee nor underſtand 
what ſtrength this objeGion hath, being taken ſo ar large, and in 
general; and methinks that ir is not enough to ſay, that the 
Brent runneth muddy, and to affert that it depoſerth its Muddi- 
neſſe in the Lake, but we ought moreover to proceed to partien- 
lars, and ſhew bow much this Mud is, and in what 'time this 
choaking up of the Ports may be effeted. For the Reaſons are 
bur too apparent and particular , that conclude the ruine of the 
Lake, and that in a very ſhort time, (for mention is made of 
dayes) the Waters diverfion being made, and moreover we 
have the circumſtance of an Experiment, the ftate of things be- 
ing obſerved to have grown worle fince the ſaid diverfion. ' And 
I have demonſtrated, that in caſe the Diverſion of the Sik and 
the other Rivers ſhould be put in execution, the Lake would in a 
few dayes become almoſt dry ; and the Ports would be loſt, with 
other miſchievous conſequences. But on the other ſide; al- 
though that we did grant the choaking of them,. we may very 


probably ſay, that it will not happen, {ave onely in the ſucceſſion 


of many and many Centuries of years. Nor can I think it pru. 
dent counlel to take a reſolution and imbrace a Defigne now, to 
obtain a benetit very uncertain, and more than that, which only 
ſhall concern thoſe who are ro come very many Ages after us, 
and thereby bring a certain inconvenience upon our ſelves, and 
upon our children that are now alive and prefent. | 
Let it be alledged theretore, (although I hold ic falſe) that by 
the diverſions of the Rivers the Lak* may be kept in good con- 
dition for ſeveral years to come. neg: MES. 
Bur I ſay confidently, and hope to demonſtrate it ; That the 
Diverſions will bring the Lake, even in our dayes, to be almoſt 


dry, and at leaſt will leave ſo little water in it, that it ſhall ceaſe 


to be Navigabie, and the Ports ſhall moſt infallibly be choaked 


up. [I will therefore {ay upon experience, in anſwer to' this Ob- 


jection, thar it 1s very neceſlary firft well to: diſcourſe, and ratio- 


nally to particularize and aſcertain the beſt that may be this 
point of the quantity of this ſmkimg Mud or Sand. 


Now I fear I ſhall make my felf ridiculous to thoſe, who mea- 
furmg the things of Nature with the ſhallowneſſe of their braitis 


ds 
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_ dothinkthat itis abſolutely impoſſible to make this enquiry, and 


will ſay unto me, 0 #5 menſus eſt pugrllo aquas, &+ terram palmy 
ponderawit'? Yet neverthelels I will propound a way whereby, 


atleaſt in groſs, one may find out the fame. 


Take a- Veſſel of Cylindrical Figure, holding two barrels of 
water, or thereabouts ; and then fall it with the water of Brent, 
at its Mouth or Fall into the Lake ; bur in the Lake at the time 
that the Brent runneth muddy, and after it hath bezun to run 


muddy for eight or ten hours, to give the mud time to go as fax 


as S. Nicolo, to ifſuc into the Sea z and at the ſame time take 
another Veſlel, like, and equal to the firſt, and fill it with the wa- 
ter of the Lake towards S. Nicolo, (but take notice that this ope. 
ration ought to be made at the tire when the waters go out, 
and when the Sea is calm) and then, when the waters ſhall haye 
ſetled in the aforeſaid Veſſels, take out the clear water, and con- 
ſider the quantity of Sand that remains behind, and let it be ſcx 
down, or kept in mind : AndI am eaſily induced to think, that 
that ſhall be. a greater quantity of Sand which ſhall be left in the 
firſt Veſlel;, than that left in the ſecond Veſſel. Afterwards 
when the Brent ſhall come to be clear,let both the operations he 
repeated, and obſerve the quantity of Sand in the aforeſaid Veſ- 
ſels; for if the Sand in the firſt Veſſel ſhould be moſt , it would 
be a fign, that in the revolution of a year the Brent would depoſe 
Sand in the Lake : And in this manner one may calculate to a 
ſmall matter what proportion the Sand that entreth into the Lake, 
hath to that which remains : And by that proportion one may 
judge how expedient it ſhall be for publick benefit. And if at 
ſeveral times of the year you carefully repeat the ſame operatj- 
ons, or rather obſervations , you would come to a more exa& 
knowledge in this buſineſs : And it would be good to make the 
{aid operations at thole times, when the Lake is diſturbed by 
ſtrong high Winds, and made muddy by its own Mud, rajſed by 
the commorion of the Waters, | | 
.- This notion would give us grear light, if the ſame obſervations 
ſhould be made towards the Mouth of Lzo, at ſuch time as the 
waters flow and ebb, in calm ſeaſons ; for ſo one ſhould come to 
know whether the waters of the Lake are more thick at the going 
out, thanjat the entrance, I have propounded the foregoing 
way of meaturing Sands and Mud, to ſhew that we are not fo 
generally, and inconſiderately to pronounce any ſentence , but 
proceed to ſtricter inquiries, and then deliberate what ſhall be 
moſt expedient to þe done. Others may propoſe more exqui- 
ſite examinations, but: this ſhall ſerve me for the preſent, . 
I will add onely,that if any one had greacer curtofity (it would 
be profitable to have it) in inveſtigating more exaRly the quan- 
Re Fity 
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tity of the Water that entereth into the Lake, by the mieatis that 


1 have ſhewen in the beginning of this Book : When he ſhall 


have found the proportion of the quantity of water to the quan- 
tity of Sand or Mud, he ſhall come to know how much Sand the 
Brent ſhall leave in the Lake in the ſpace of a year. But to 
. perform thele things , there are required perſons of diſcretion,and 
fidelity, and that are imployed by publick Order ; for there 
would thence reſulr eminent benefit and profit. | 


Here are wanting LETTERS from ſeveral perſons. 


— —— ———— — — — > ———<————— 
—  ————- 


To the Reverend Father, Franceſco d: 
S. GiussP PE. 


[ N exccution of che command that you laid upon me in your 
former Letrers, by order from the moſt Serene , my Lord, 
Prince Leopold; that I ſhould ſpeak my judgement concern- 

ing the diſimboguement of the River called Finme morto , whe» 
ther it ought to be let into the Seay or into Serchio 3 I ſay, that 
I chanced 18. years ſince to be preſent, when the ſaid Mouth was 
opened into the Sea, and that of Serchio ſtopt 3 which work was 
done to remedy the great Innundation that was made in all that 
Country, and Plain of Piſa, that Iyeth between the River Arno, 
and the Mountains of $. Gzuliano, and the River Serchio ; which 
Plain continued long under water, tnſomuch that not onely in the 
Winter, but alſo for a great part of the Summer , thoſe fields 
were oyverflowed ; and when that the Mouth of Finume morto was 
effecually opened into the Sea,the place was preſently freed from 
the waters. and drained, to the great ſatisfa&ion of the Owners 
of thole Grounds. And here 1 judge it worth your notice, that 
for the generality of thoſe that poſlelſs eſtates in thoſe parts, they 
deſired that the Mouth of Finme morto might ſtand open to the 
Sea, and thoſe who would have it open into Serchio, are perſons 
that have no other concernment there, ſave the hopes of gaining 
by having the diſpoſe of Commiſſions, and the like, 8c, 

But for the more plain underſtanding of that which is to be 
faid, it muſt be known, That the reſolution of opening the ſaid 
Mouth into Serchio, was taken in the time of the Great Duke 
Ferdinando the firſt, upon the fame motives that are ar this time 
again propoſed, as your Letters tell me, Since that,it manifeſt- 
ly appearing, that Fiume morto had , and hath its Moutliopen to 
the Sea, che Plain hathbern kept dry 3 andix being alſo a" 

| | ene 
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the fury of the South, and South-Weſt-Winds carry ed ſuch 
abundance of {and into the Mouth, or Out-let of Fiume morto, 
that it wholly ſtopr itup : elpecially when the waters on Piſ; 
{ide were low and ſhallow, And they think, that rurning the 
Lake of Fiume morto 1to Serchio, and the Serchio maintaining 
continually its own Mouth with the force of its waters open to the 
Sca, and conſequently allo Fiume morto,they would have had the 
Out-let clear and open 3 and in this manner they think, that the 
Plain of Piſa would have been freed from the waters. The by- 
ſineſs paſſeth for current, at firſt ſight; but experience proveth 
the contrary, and Reaſon confirmeth the ſame : For the heighr 
of the water of thoſe Plains, was regulated by the height of the 
waters in the Mouth of Finme morto ; that is, The waters at the 
Mouth being high, the waters alio do riſe in the fields ;and when 
the waters at the Mouth are low, the waters of the fields do like- 
wile abate : Nor is it enough to lay, That the Out-let or Vent 
of Finme morto 1s continual, but it muſt be very low : Now if 
Finme morto did determine in Serchio, it is manifeſt that ir 
would determine high; tor Serchio terminating in the Sea , when 
ever it more and more aboundeth with water, and riſcth, it is ne- 
ceſlary that alſo Finme morto hath its level higher, and conſe- 
quently ſhall keep the waters in the Plains higher. Nay, it hath 
happened {ometimes (and I {peak it upon my own ſight) that 
Finme morto hath reverſed its courſe upwards towards Piſa ; 
which caſe will ever happen, whenſoever the Piſaz waters chance 
to be lower than the level of thoſe of Serchio; for in that caſe 


"the waters of Serchio return back upon the Flains thorow Fiume 


morto 1n ſuch fort, that the Muddinefles, and the Serchio have 
been obſerved to be carried by this return as farr as the Walls of 
Piſa ; and then betore ſuch tyme as fo great waters can be af- 
ſwaged, which come in with great fury, and go out by little and 
little, there do pals very many days, and monerhs, nay ſome- 
times one being never able to find the waters of Serchio, 
when at the ſhalloweſt, ſo low as the Sea in level ; (which is the 
loweſt place of the waters) it thence doth follow, that the wa- 
ters of Finme morto ſhould never at any time of the year, ſo long 
as they determine 1n Serchio, be {o low,as they come to be when 
the ſame Finme morto determineth in the Sea. Tis true indeed, 
that the Mouth of F inme morto,opened into the Sea, is ſubjef to 
the inconvenience of being ſtopt up by the force of Winds : But 
in this caſe,it is neceſlary to take ſome pains in opening it 3 which 
may eaſily be done, by cutting that Sand a little which ſtayerh 
in the Mouth, after that the Wind is laid; and it is enough if you 
make-a Trench lictle more than two Palms in breadth; for. the 
water onceibeginning to run jnto it, it will ina few hours Facty 

that 
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that Sand away with it, and there will enſue a deep and broad 
Trench that will drain away all the water of the Plains in very lit- 
tle rime. And I have found by practice, rhat thert having been 
a great quantity of Sand driven back, by the fury of the South- 
Weſt-Wind, into the Mouth of Finme morto, I having cauſed the 
little gutter to be made 1n the Morning, ſomewhat before . Noon, 
a Mouth hath been opened of 49. Braces wide, and notably deep, 
inſomuch that the water, which before had incommoded all the 
Champian ran away in lels than three dayes, and left the Coun« 
try free and dry , to the admiration of all men. There was pre- 
{ent upon the place, at this buſineſs, on the ſame day that ] 
opened the Mouth, the moſt Serene great Duke, the moſt Serene 
Arch-Dutcheſs Mother, all the Commiſſioners of Sewers, with 
many other Perſons and Peaſants of thoſe parts; and they all ſaw 
very well, that it was never poffible that a little Bark of eight 
Oars , which was come from Legorn to wait upon the great 
Duke, ſhould ever be able to maſter the Current, and to make 
up into Finme morto ; and his Highneſs, who came with an intent 
to cauſe the ſaid Mouth towards the Sea to be ſtopt ; and that 
into Serchio to be opened, changed his judgement, giving order 
that it ſhould be left open towards the Sea, as it was done. And 
if at this day it ſhall return into Serchio, I am very certain that it 
will be neceſſary to open it again into the Sea. And there was 
alſo charge and order given to a perſon appointed for the pur- 
pole, that he ſhould take care to open the {aid Mouth , as hath 
been ſaid upon occafion. And thus things have ſucceeded ver 
well unto this very time. But from the middle of OSober, until 
this firſt of February, there having continued high South , and 
South-Weft- Winds, with frequent and abundant Rains it is no 
wonder that ſome innundation hath happened 3 but yet I will 
afficm , that greater miſchiets would have followed, if the Mouth 
had been opened into Serchio. This which I have hitherto ſaid, 
is very clear and intelligible to all ſuch as have but competent in- 
ſight, and indifferent skill in theſe affairs. But that which I am 
now about to propoſe farther, will, I am vety certain, be under- 
ſtood by your (elf, but it will ſeem ſtrange and unlikely co many 
others, The point is, that I ſay , That by raiſing the level of 
Finme morto, one half Brace, onely at its Mouth, (it will peni- 
penitrate into Serchio farther than it would into the Sea) it ſhall 
cauſe the waters to riſe three , or perhaps more Braces upon the 
fields towards Piſa, and {ttll more by degrees as they ſhall recede 
farther from the Sea-fide ; and thus there will follow very great 
Innundations, and conſiderable miſchiefs. And to know. that 
this is true, you are to take notice of an accident, which I give 
warning of in my diſcourſe of the Meaſure of Running Waters: 
Mmmm where 
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where allo 1 give the reaſon thereof, * Coroll, 14. The ac- 
cident is this, That there coming a Laid-Flocd, for example, 
into Arno, which maketh it to rilc above its ordinary Mouth 
wthin P:ſa,or a little above or below the City (ix or leven Bra- 
ces z this lame height becometh alwaics lefler and lefler, the morc 
we approach towards the Sea-fide ; infomuch , that near to the 
Sea the ſaid River ſhall be raiſed hardly half a Brace : Whence 
it followcth of neceſfary conſequence, that ſhould I again be at 
the Sea-ſide, and knowing nothing of what hapneth, ſhould ſec 
the River Arno raiſed by the acceſlion of a Land-flood, one third 
of a Brace ; I could certainly infer, thatthe fame River was raiſed 
in Pſa thoſe ſame ſix or ſeven Braces. And that which I ſay of 
Arno, is true of all Rivers that fall into the Sea. Which thing 
being true, it is necefſary to make great account of every ſmal] 
riſing, that Fiume morto maketh towards the Sca-ſide by fal- 
ling into Serchio. For although the riſing of Finme morto, by 
being to diſgorge its Waters into Serchio, towards the Sea , were 
onely a quarter of a Brace 3 we might very well be ſure, that fare 
from the Sea, about Piſa, and upon thoſe fields the rile ſhall be 
much greater , and ſhall become two or three Braces : And be- 
cauſe the Countrey lycth low, that ſame 11ſe will cauſe a conti- 
nual Innundation of the Plains, like as it did before ; I cauſed the 
Mouth to be opened .into the Sea, And therefore I conclude 
that the Mouth of Finme morto, ought by no means to be opened 
into Serchio, but ought to be continucd into the Sea , uſing all 
diligence to keep it open afrer the manner aforeſaid, ſo ſoon as 
ever the Wind ſhall be laid. And if they ſhall do otherwiſe, ] 
confidently affirm, that there will daily follow greater damages; 
not onely in the Plains , but alſo in the wholeſomneſs of the 
Air 3 as hath been ſeen in times paſt. And again, It ought with 
all care to be procured, that no waters do by any means run or 
fall from the Trench of Libra, into the Plain of Fiſa, for theſe 
Waters being to diſcharge into Finme morto, they maintain it 
much higher than is imagined, according to that which I have de- 
monſtrated in my confideration upon the ſtate of the Lake of 
Venice. I have ſaid bur little, but I ſpeak to you, who under- 
ſtandeth much, and I ſubmit all to the.moſt refined judgment of 
our moſt Serene Prince Leopold, whoſe hands I beſcech you in all 
humility to kiſs in my name; and implore the continuance of his 
Princely favour to me ; and ſodeſiring your prayers to God toy 
me} I take my leave. Cs 
x Your moſt affetionate Servant, 
' Rome 1. Feb. 
1642. D. BexnevettTo CASTELLI, 
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TO LOTTI, : touching the | 
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The former part of the Letter is omitted, and the diſcemſe. e. 
beginneth at the firſt Head. 

Nd firſt I ſay, Whereas | ſuppoſe that the level of the Ser- 
A Gin 1s higher than that of Fiume morto ; this is moſt true, 

at ſuch time as the waters of Fiume morto are diſcharged in- 
to the Sea; but I did never ſay that things could never be brought 
to that paſs, a* that the level of Fiume morto ſhould be higher than 
Serchio : and fol grant that it will: follow,that the waters, of 
Fiume morto ſhall go into Serchzo, arid-its very poſlible, that the 
Drain of Fiume morto into Serchio! may be continuate ; and I far- 
ther grant, that its poſlible, that.. the;Serchio doth never. diſgorge 
thorow Fiume morto towards Piſa ; Nay, I will yet farther grant 
| that it might have happened, that. Finme morte might haye had 
ſuch a fall into'Serchio, as would have. ſafficed to have tarhed 
Mills : But then Ladd withall, that the Plains of Piſa , and the 
City it {elf muſt be a mcer Lake.,: F 

2. Signore Bartoloiti faith coablemly, that whin the Sea ſwel- 
leth by the South-Weſt, or other Winds; the level of Serchio in 
the place marked A in the Platt, diſtant about 200, Braces, riſeth 
very little : But that Fiume morto. ib, D, and in E, many miles 
more up into Land riteth very much; and that certain Fiſhermen 
confirm this, and ſhew him the fignes of the riſing of the Water. 
I grant it to be very true, and I have ſeen it with my own eyes : 
But this cometh to pals, when the Mouth of Fiume morto is ſtopt 
up by the Sea 3 as I ſhall ſhew by and by. And this riſing near 
the Sea-fide, is of no conſiderable prejudice ro the fields. And 
this is as much as I find to be true in the aſſertion of Signore Bar- 
tolotti, ( without his confirming it by any other proof ; as indeed 
it needs none) That the level of Finme mortorileth in E, and ma- 
ny miles farther upwards | it riteth much ; nor did | ever affirm the 
contrary. 

3- Concerning the difficulty of opening the Mouth of Fiunte 
morto into the Sea, that which I! Caftellano ſaith is moſt certain 3 
namely, That at the entrance upon the opening of the Mouth, it 
is neceflary to make a deep Trench: But-I ſay,that at; that time 
it is difficult to open it, unleſs upon great occafions; for that the. 

Mmmm 3 difficulty 
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difticulty proceedethirom the waters of Fiume morto being low, 
and the; fields drained. | 

4. As to theparticular of the Cauſes that you tell me men 
preis ſo much unto the moſt Serexe Grand Duke, and to the 
Prince I have not much to4ay, becaule it is not my profeſlion ; 
nor have I conſidered of the fame : Yet I believe, that when the 
Prince and his Highneſle fee the benefit of his People and Sub. 
zeas in one ſcale of the Ballance, and the accomodation of 
Huntſmen in the other, his Highnefle will incline to the profit 
| of his ſubjeas; ſuch have I alwayes found his Clemency and 
Nobleneſſe of minde. Bur 1f I were to put in my vote upon 
this buſineſſe, 1 would ſay, that the points of Spears, and the 
mouths of Guns, the yelping of Dogs, the wilyneſfſe of Huntf. 
men, - who run thorow and narrowly earch all thoſe Woods, 
Thickets 'and Heathes, are the true defiroyers of Bucks and 
Boares, and not alirtle Salt-warer, which ſetleth at laſt in ſome 
low places, and ſpreadeth not very far. Yet nevertheleſfſe,l wil] 
not Enter upon any ſuch point, but confine my {elf ſolely to the 
bafineſſe betore me. 

5. 'That Experiment of 'joyning together the water of Finme 
mortoy and that of Serckzo by a little trench to ſee what adyan- 
tage the Level E hath upon the Level 1, doth not give me full 
ſatisfa&ion, taken ſo particularly; for it may come to paſſe, that 
ſoimerimes E may be higher, and ſometimes A lower, and I dg 
not queſtion but that when Serchio is low, and Finume morto full 
of Water, the level of Fiume morto will be higher than that of 
Serchio. But Serchro being full, and Finme morto (cant of Was 
ter, the contrary will follow; if the Mouth ſhall be opened to 
the Sea. And here it ſhould ſeem to me, that it ought to be 
conſidered, that there is as much advantage from E to the Sea 
through the little Trench opened anew into Serchio,-as from E t9 
the Sea by the Mouth of F:ume morto. But the difficulty (which 
13 that we are to regaid in our Cafe) 1s, that the courle of the 
Waters thorow the Trench is three times longer than the courſe 
of the Mouth of F;«me morto, as appeareth by the Draught or 
Plat which you ſent me, which I know to be very exaQly drawn, 
for that the fituation of thoſe places are freſh in my memory. 
Here I muſt give notice, that the waters of Fiume morto determis 
ning thorow the Trench in Serchio (the waters of which Fiums 
mortoarefor certain, never fo low as the Sea) their pendency or 
declivity ſhall, for two cauſes, be lefſe than the pendency of thoſe 
waters through the Mouth towards the Sea, that is, becauſe of 
the length of the line through the Trench, and becauſe c# the 
height of their entrance into Serchio, a thing which is of very 
great import in'diſcharging the waters which come ſudgenly, # 
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he ſhall plainly ſee, who ſhall have underſtood my Book of the 
Meaſure of Running Waters. And this was the Reaſon iwhy all 
the Conntrey did grow dry upon the opening of (he Mouth into 
the Sea.” And here I propoſe to confideration that which the Pea- 
ſants about Piſa relate, namely, That the Water in the Fields 
doth no confiderable harm by continuing there five or fix, yea or 
cight dayes. And therefore the work of the Countrey is to 0+ 
pen the Mouth of Fzzme morto, in ſuch matiner, that the Water 
being come; they may have the Trench free and ready,when that 
the Water cometh it may have a free drain, and may not ſtay 
there above eight or nine dayes, for then'the overflowings be- 
come hurtful. Ir is to be deſired alſo, that if any Propofition is 
produced touching theſe affairs, it might be propounded the moſt 
diſtinaly that may be poſſible, and not conſiſt in generals, eſpe- 
cially when the Diſpute is of the rilings, of velocity, of rardiry, 
of much and little water ; things that are all to be ſpecified by 
meaſures. | k 

6: Your Letter ſaith, in the next place ,' that Sipnore Barto- 
lotti confeſſeth, that if the Mouth of the Finme morto tmight al- 
wayes be kept open, it would be better to letit continue as'it is : 
the which, that I may not yield to him th courtefie, I confeſle, 
for the keeping it ſtopt on all fides would be a thing moſt per- 
nicious. Bur admirting of his confeffion I again reply, that Fi- 
ame morto ought not to be let into Serchio, but immediately in- 
to the Sea ; becauſe although ſometimes the Mouth to Sea- 
wards be ſtopc up, yet for all that, the raifing of the Bank above 
the Plains (which ts all the buſinefſe of importance) ſhall be ever 
leſſer, if we make uſe of the Mouth leading tos the Sea, than n- 
ſing that of Serch1o. | 

7. I will not omit to mention a kinde of fcruple that I have 
concerning the poſition of S:gn. Bartolotts, that is, where he faith 
that the two Mouths A and D are equal to the like Mouths into 
the Sea ; Now it ſeems to me, that the Mouth A of Finme morto 
into Serchio is abſolutely within Serchio, nor can it be made low- 
er, ands regulated by the height of Serchio: But the Mouth 
of Finme morto terminates, and ought to be underſtood to ter- 
minate in the Sea it ſelf, the loweſt place. And this F believe 
was very well perceived by Sig. Bartolottz, but I cannot tell why 
he paſt it over without declaring it: and we fee not that the 
Mouth D falleth far from the Sea, which Mouth ought to be let 
into the Sea'it ſelf, and ſo the advantage of the Mouth into the 
Sea more clearly appeareth:. Wah 7 na ies bis 

8. That which Sig. Bartolotti addeth , that when it s high 
Waters, at ſuch time as the Waters are-out, and when Winds 


choak up Finme morto, they not only retard ity but return the: 


courſe 
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courſe of the Waters upwards very Jealurely, perſwagdeth:me 
more readily ro believe that Sig. Bartolottz knoweth very well, 
that the Mouth of Finme morto let into Sexghio 1s hurtful : for 
by this he acknowledgeth that the Mouth tgwards the- Sea doth 
in ſuch ſort drain the Countrey of the Warers, as that they be. 
come very, low 3 and therefore upon every little impetus the was. 
ters turn their courſe :, And from the motions, being Exceeding 
ſlow, is inferred , that the abundance,of: Sea-water that com- 
eth into Frume morto, is ſo much as is believed, and as Sig. Bar- 
tolotti affirmeth. + EIN 2 

9. After that Sig. Bartolotti, hath ſaid what he promiſeth a- 
bove, namely, that when the Windes blowing ſtrongly, do ſtop 
up Finme morto, and not onely retard but. tyrn the. courſe up. 
wards, the time being,Rainy, and the Mouth of F:ume prorto ſhur, 
up, the Waves of the Sea paſle over the Bank of Fiume. morto; at. 
that time, faith Signore Bartolotti, the Champain ſhall know the. 
benefit of Finme morto diſcharged into Serchio, and the mouth A 
ſhall ſtand alwayes: open ; and Finme morto, may alwayes con- 
Rantly run.out, as alſo the. Rains and Raig-waters, although the 
hurtful Tempeſt ſhould laſt many dayes, &c. And I reply, that 
all the Art conſiſts in this ; for the benefit of thoſe Fields doth 
not depend on, or confiſt in laying, that Fixme morto is alwayes 
opens and Fiume morto draineth continually ; But all the buſi- 
neſſe of profit lyeth and iconfiſteth in maintaining the Waters 
low in thoſe Plaines, and thoſe Ditches, which ſhall never be ef- 
fe&ed whilſt the World ſtands, if you let Fiume morto into Ser- 
chio; but yet it may, by opening the mouth into the Sea : and 
ſo much reaſon and nature proveth, and (which importerh) Ex- 
perience conftrmeth. | 

10. In the tenth place I come to confider the anſwer rhat 
was made to another Propoſition in the Lerter which I writ to 
Father Fraxceſco, which prudently of it (elf alone might ſerve 
to clear this whole, buſinefſe. I ſaid in my Letter, That great 
account is to be made of every ſmall riſing and ebbing of the 
Waters neer to the Sea in Finwe morto, for that theſe rifings and 
falliogs; although that they be imall neer to the Sea-ſide, yet ne» 
vertheleſſe, they operate and are accompanied by notable riſings 
and fallings within Land, and far from the Sea-tide, and I have 
declared by an example of Arzo, in which a Land-flood falling, 
that made it increaſe above its ordinary height within Piſa ſix or 
ſeven Braces, that this height of the ſame Flood becometh till 
leſſer, the neerer we approach to the Sea-coaſts. Nor ſhall the 
ſaid River be raiſed hardly half a Brace ; whereupon it necefl[- 
rily followeth, that if I ſhould return to the Sea-fide, and not 
knowipg any think of that which happeneth at Pſa, and freing 
ene 
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the River A#no raiſed by a Land-flood half a Brace, I might con- 
{dently affirm the {aid River to be raiſed in Piſa thoſe ſix or ſe- 
ven Braces, &. From ſuch like accidents I conclude in the ſame 
Letter, that it is neceſſary to make great account of every little 
riſe that Frume morto ſhall wiake towards the Sea. Now cometh 
Bartolotti (and perhaps becaule I knew not how to expreſs my 
{elf better, underſtandeth not my Propoſition) and ſpeaketh that 
which indeed is true, but yet beſides our caſe : Nor have I ever 
{aid the contrary ; and withall doth not apply it to his purpole. 
Nay I (ay, that if he had well applyed it, this alone had been a- 
ble to have made him change his opinion- And becaule he ſaith, 
that I laid, that it 1s truc, when the abatement proceedeth from 
ſome caule above, as namely by Rain, or opening of Lakes; 
Bur when the caule is from below, that is, by ſome ſtop, as for 
inſtance fome Fiſhers Wears or Locks, or {ome impediment re- 
mote from the Sea, although at the Level it ſhall riſe ſome Braces 
where the impediment is, yet that rifing ſhall gs upwards; and 
here he finiſheth his Dilcourle, and concludeth not any thing 
more. To which [ ſay firſt, that I have allo faid the ſame in the 
Propoſition, namely, that a Flood coming (which maketh Arno 
to riſe in Piſa fix or ſeven Braces (which I take to be a, ſuperiour 
cauſe whether it be Rain or the opening of Lakes; as beſt plea- 
ſeth Bartolotti) in (uch a caſe I ſay, and in no other (for towards 


the Sea-coaſts it ſhall not cauſe a riſing of full half a Brace 3 and_-- 


therefore ſeeing Arno at the Sea-(ide to be railed by a Flood, whe- 
ther of Rain, or of opening of Lakes half a Brace) it may be 
inferred, that at Piſa it ſhall be raifed thole fix or ſeven Braces 
which variety, well conſidered, explaineth all this affair in favour 
of my opinion : For the riling that is made by the impediment 
placed below, of Fiſhing Weares and Locks, operateth at the be- 
ginning, railing the Waters that are neer to the impediment 3 
and afterwards lefs and leſs, as we retire upwards from the im- 
pediment : - provided yer that we ſpeak not of a Flood that com- 
meth by acceſſion, but onely of the ordinary Water impeded. 
But there being a new acceſſion, as in our caſe, then the Water 
of the Flood, I ſay, ſhall make a greater riſing in the parts ſupert- 
our , far from the impediment ; and theſe impediments (hall 
come to be thoſe that ſhall overflow the Plains, as happened 
eighteen or nineteen years ago, before the opening of Fiume 
morto into the Sea , Fhe fame will certainly follow, it Fiune 
morto be let into Serchio. Here 1 could alledge a very pretty 
caſe that betell me in la * Campagna di Roma, neer to the Sea» 
fide. where I drained a Bog or Fen, of the nature, of the Wa- 
ters of Piſa, and I ſucceeded in the enterprize;the Waters in their 
fite towards the Sca abating only three Palmes, and yet in the 
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Fen they fell more than fifteen Palmes. - But the bulineſfe 
would be long, and not fo eaſily to be declared, and I am cer: 
tain that Sig. Bartolotti having conſidered this, would alter hig 
judgment, and withall would know that remirting that impedi= 
ment anew, which 1 had left for lefie than three 1 almes towards 
the Sea, the Waters in the Fen would return with the firſt Floads 
and Raines to the fame height as before , as likewiſe Finme mortg 
will do if it ſhall be let again into Serchio. 

Here I intreat your Honour to do me the favour to importuns 
P. Franceſco in my behalf, that he would be pleaſed to deelare 
my meaning in the aforeſaid Letter to Sig. Bartolotti, tor 1 hope 
that it he will underſtand this point, he will be no longer ſo tes 
nacious In his opinion. 

Next that theſe Lords in the Commiſſion of Sewers, with the 
Right Honourable the Marqueſfſe of S. Angelo, and your Honous 
do approve of my judgment, doth very much rezoyce me ; but 
becauſe that I know that they do it 1:ot in deſign to complement 
me, but onely to ſerve his Highneis our Grand Duke, I free] 
profeis that I will pretend no farther obligations from them thexe= 
in,than I account my ſelf to owe to thole whoſe opinions are 
contrary to mine, for that I know that they have the ſame end, 
The definitive ſentence of this whole buſineſs is, that they giye 
theſe Plains, theſe Draines, and theſe Waters farre tetchr ap: 
pellations. 

11. As to the quantity of the Water that Finume morto dif: 
chargeth into the Sea, there are very great diſputes about jt,and 
I have been preſent at ſome of them. But let your Honqur bee: 
lieve me, that as this is not continual, but only during a few 
dayes, fo it will never be of any great prejudice to theſe Fields ; 
and if your Lordfhip would be aſcertained thereof, you may 
pleaſe to go to Finme morto at about a mile's diſtance from the 
Sea, in the time of theſe ſtrong Windes, and obſerve the cur- 
rent from thence upwards, for you fhall finde it extream ſlow; 
and conſequently will know that the quantity of the Water that 
is repulsd is very ſmall. And this ſeems to be contradicted by the 
rule of Rifings proceeding from cauſes below, which occafion ng 
conſiderable alteration far from the Sea. 

I am neceſſitated to go to morrow out of Rome with his Emi- 
nence Cardinal Gaetano about certain affairs touching Waters, 
therefore I ſhall not farther inlarge, but for a cloſe to this redious 
Diſcourſe, I conclude in few words, that Fzume morto is by ng 
means to be Jet into Serchzo, nor are there any means intermedj- 
ate courſes to be taken, for they will alwayes be prejudicial ; but 
Finme morto is to be diſcharged immediately into the Sea- When 
& is ſtopt up by the fury of the Sea-waves, I affirm that it P 2 
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ſion that there is no need of opentog it 3 and if there be any oc 
cation to open it, it is ealily done. As for the reſt your Lordſhip 
may pleale to keep account of all the particulars that occur, for 
the memory of things paſt 1s our Tutreſle in thoſe that are to 


come. If occaſion ſhall offer, I intreat you to bow humbly in 
my name to His Highneſs the Grand Duke, and the moſt Serene 


Prince Leopold; and to attend the ſervice of Their Highneſles, for 


you ſerve | rinces of extraordinary merit; And to whom I my 
{elf am allo exceedingly obliged. In the controverſies that arile 
reſpe& the pious end of ſpeaking the Truth, for then every 
thing will ſucceed happily. I kiſs the hands of Padre F ranceſco, 
of Sig. Bartolotti, and of your Lordfhip. 


Tour Honours 
Rome, 14. March 1642. 
mo$t Obliged Servant 
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L7 pon this occaſion I will here inſert a Diſcourſe that I made 
upon the Draining and improvement of the Pontine Fens, 
for that I think that whatſoever may be done well and to pur- 


poſe in this inatter hath abſolute dependance on the perfe& know- 


ledge of that ſo important Propoſition, by me demonſtrated and 


explained in my Treatiſe of the Menſuration of Running Wa-. 


ters, namely, That the ſame water of a River doth continually 
change Meaſures, according as it altereth and changeth the ve- 
Jocity of its courſe ; ſo that the meaſure of the thickneſle of a 
River in one Site, to the mealure of the ſame River in another 
Site, hath the (ſame proportion reciprocally that the velocity in 
this ſite hath to the velocity in the firſt fite. And this isa Truth 
fo conſtant and unchangeable, that it altereth not in the leaft 
point on *any occurrences of the Waters that change : and 
being well underſtood, it openeth the way to the knowledge of 
ſundry advertiſements in theſe matters, which are all refolved b' 
this ſole Principle ; and from it are derived very confiderable be- 
nefits ; and without theſc it is impoſſible to do any thing with 
abſolute perfeQion 
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SXE/Az Monglt the enterprizes by me eſteemed, if not ab- 
YAEZSP lolurely impoſlible, , at Teaft exceeding difficule, 
one was that famous one of Draining the Pontize 
Feuns ; and therefore I was thorowly reſolved 
hever to apply my minde thereunto , although 
| by my Patrons I ſhould be commanded to the 
fame : accounting that it was an occaſion rather of lofing repu- 
fation by the miſcarriage of the attempt, than of gaining fame by 
reducing things to a better paſs then they now are at. et never- 
thele(s, having of late years obſerved the place,and failed through 
thoſe Chanels,and thoſe Waters;after I had made ſome refle&ion 
thereupon, I thought that the enterprize was not ſo difficult as 
E had at firſt conceited it to bez,and I am the more confirmed in' 
this opinion, upon the inducement of that which I. have written 
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Geometrically in my Treatiſe of the Menſuration of Running 
Waters; fo that talking with ſeveral perſons, I adventured to 
affirm; in,diſcoures , that this improvement might poflibly be 
brought fad a goad cfite. 

Now I have reſolved to ſet down my thoughts in writing , and 
to honour this my Paper wizh the: Noble Name of your Lordſhip, 
to render it the more credible and conl{picuous ar the firſt view, 
if it hogld chance that the Subject I treat of, were not of ſuch 
moment as that it did deſerve to be valued for any other reaſon. 
Pardon me, Sir, if I have been too bold, and continue me in the 
number of your Servants. * 

The enterprize of Draining a great part of the Territorics of 
the Pontine Fenns, hath been undertaken both in the time of 
the antient Romans, and laſt of all,in our days; yea in the late 
times by Sixtus V. Ido not doubt in the leaſt, but rhat ic will 
be poſſible yet to reduce things to a very good palſs;and it I be nor 
miſtaken, with a very ſmall charge 1n compariſon of the profit that 
would be received from thoſe rich Grounds. This improvement 
was of greax expence ia the time of Sixtre Quintus, but by rea- 
ſon the thing was not rightly underſtood, there were made many 
Draitts }; xbjckrpare of: which were unprofitable and vain : and 
amongſ {o many operations, there hapned ſome to be made that 
ſucceeded.as was defired ; but not being underftood, they were 
held in no account; and thus the bufinels being negle&ed , the 
waters are returned into the ſame ſtate as they were at firſt, be- 
fore the improvement. Here I have by familiar diſcourſes 
with my friends, explained this enterprizc undertaken by Six- 
ts V. and haply alſo by ſome more antient, with the example of 
the Fable of Or:lozin Arioſto. This Monſter was made up with 
ſuch enchantment, that men fought with him alwayes in vain ; 
for though in the Combate he were cut in pieces , thoſe divided 
Meinhers relently re-tnited, and returned to the fight more 
fierce then Ever. * Butthe Paladine Aftolfo coming to undertake 
him, aftei'x for diſpute ,.at the end he cut his head ſheer off 
from the ſhoulders at one blow; and nimbly alightivg from: his 
Horfe;took the Monſtrous head, and mounting agatn, -as he rid 
away ben have the Pole of that Monſter , and fo helofi 
the] ock 'of Hair, 1n which alone the enchantment lay 3, and then 
the horrible Head in an inſtant manifeſted ſigns of death, and the 
trunk. which ran, feckivg to reunite to'it anew, gave the laſt gaſp, 
ind in this manner the'enchanitment ended. The Book I Fo: 
ſerved admirably to the Paladine , whereby he came to under- 

ſtand that Charm ; for by ſhaving his whole head, the cnchanzed 
hairs came to, be cut off amongſt the reſt : In the ſame mannerh 
ſiy, that it hath ſometimes happened in Draining thoſe Ficldsz, . 
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for that amongſt ſo many tryals as have been made , that alſo 
was light upon, on which the improvement and remedy ro the 
diſorder did depend. And to us my fore-named Treariſe ſhall 
ſerve for a Rule, which being well underſtood , ſhall make us to 
know wherein conſiſteth, and whereon dependeth this milcarri- 
age, and conſequently it will be cafie to apply thereunto a ſeaſo- 
nable remedy, 

And firſt I ſay, That there is no doubt but that the waters 
continue ſo high on thole Plains becaule they are {fo high in the 
principal River , which ought to receive them, and carry them 
into the Sea. Now the Cauſes of the height of the River, may 
in my judgement be reduced to one alone 3 which is that by me 
ſo often mentioned for the moſt Potent one, and declared in my 
afore-named TraQctate ; to wit, The tardity of the motion of the 
waters, which doth alwayes infallibly, and preciſely cauſe the 
{elf fame Running Warer to change the meaſure of its thickneſs 
at ſuch a rate, that the more it encreaſeth' in velocity , the more 
it decreafeth in meaſure ; and the more it decreaſecth in velocity, 
the more it encreaſeth in meaſure : As for example ; If a River 
ran in ſuch a place with the velocity of moving a mile in the 
{pace of an hour, and afterwards the fame River in another place 
doth encreafe in velocity , fo as to make three miles an hour ; 
that ſame River ſhall diminiſh in thickneſs two thirds : And on 
the contrary, If it ſhall diminiſh in velocity fo, as that it runneth 
but halfa mile in the ſame time; it ſhall encreale the double in 
thickneſs and meafure. And ina word, look what proportion 
the velocity in the firſt place, hath to the velocity m the ſecond, 
and ſuch hath reciprocally the meaſure of the thickneſs im the 
fecond place, to the meature in the firſt 3 as E have clearly demon- 
Krated in ny Treatiſe : Which I repeat ſo frequently , that I 
fear the Profeffors of Polite Learning will charge me with Tua- 
tologic, and vain Repetition. But E am fo deſirous in this moſt 
rmportant point to be well underftood , becauſe it will then be 
cafte to comprehend all the reſt ; and without this ir is impoflible 
(Eiviltnot ſay difficult, but abſolutely impoſſible) to underſtand, 
or ever to effe& any thing to purpoſe. And the better to ex- 
plain the example, ler it be ſuppoſed, 
That the water of 2 River A D, 


rinheth high at the level of AF, ne 
with fuch a certain velocity; and let | | 
16by the fame” water,be velocitated RET IEA, - 
flirce times more 3 I ſay, that it will 

abare#'; ind ſhall ſtand at the'leve] 'd; 


inBE;and if it ſhalt more velocs- 


tate"; it will abate the tore at the Se#; Bur if it ſhould retard 
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more than it did at the level A F, it would rile yet mote above 
the ſaid level AF; although that the felt ſame quantity of water 
runneth all the while. By the above-named folid Principle | 
reſolve extravagant Problems in my Treatiſe, and aflign the Rea- 
ſons of admirable effe&s of Running Watcrs : But as for what 
concerneth our purpoſe of the Pontine Fenns, we have the Can» 
ſes very plain andclear; for which, by the trampling of Cattle 
which paſs thorow the Draining River, the waters abate (o nota- 
bly, that it is asit were a miracle for thoſe Reeds, F lags, and 
Weeds that ſpring up, encrealc, and [pread all over the River, 
ſtop and impede that velocity of the waters which they would 
have by means of their declivity. But that paſlage of thole Beaſts, 
treading down thoſe Weeds unto the bottom of the River, in ſuch 
fort, as that they no longer hinder the Current of the Water ; 
and the ſame Waters increaſing in their courle , they do dimi- 
niſh in meaſure and height;and by this meanes the Ditches of the 
Plains empty into the ſame ſucceſsfully , and leave them tree 
from Waters , and Drained. But thele Weeds in a ſhort 
time ſprouting up anew, and raiſing their ſtalkes thorow rhe 
body of the Waters, they reduce things to the ſame evyil 
ſtate , as before, retarding the velocity of the Water , ma- 
king it to increale in height, and perhaps do occaſion grea- 
ter miſchiets; {ecing that-thoſe many knots which each plant 
ſhoots forth, begets a greater multitude of Stalks , which much 
more incumbering the Water of the River, are a greater impe- 
diment unto its velocity, and conſequently make the height 
of the waters to encreaſe {o much the more, and do more milchicf 
chan before. 

Another head to which theſe harms may be reduced, but pro» 
ceeding from the ſame Root, which hath a great part 1n this 
diſorder, 1s the impediment of thoſe Wears in the River which | 
are made by heightning the bed of the ſame, for placing of fiſh 
ing-nets z of which Pzſcarzes I reckoned above ten, when I made 
a voyage thorow thoſe waters to Sandolo. And theſe Fiſhing» 
Wears are {uch impediments, that ſome one of them makes the 
water of the River in the upper part to riſe halfa Palm, and 
ſometimes a whole Palm, and more ; ſo that when they are all 
gathered together,thele impediments amount to more than ſeven, 
or poſſibly than eight Palms. 

There concurreth for a third moſt Potent Canſe of the waters 
continuing bigh 1n the evacuating, or Draining Chane], and cone 
{equently on the Plains 3 The great abundance of water that ifſu- 
ecth irom Finme Sifto, the waters of which do not keep within its 
Banks when they are abundant ; but encreaſing aboye its Chanel], 
they unite with thoſe of the Evacuator , and diſperſing nou 
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the Fens are raiſed with great prejudice, and much grea + 
ter than 15 conceived, according to what hath been demon- 
ſtrared in the Second Conſideration upon the Lake of Venice. 
Nor is it to any purpoſe to ſay, that if we ſhould meaſure 
all the Waters that dismbogue from Finme _ » and gather 
them into one ſumme, we ſhould not finde them to be ſuch, 
as that they ſhall be able to make the Waters, of the Fens 
ro increaſe, by rcalon of the great expanſion; of them, . over 
wh ich that body of water is to diſtend : for ro this. inſtance we 
ariſwer with that which we have given notice of in the Firſt /Con- 
ſideration touching the Lake of Venice, wreating.af the abate- 
ment that is cauſed by the Brent let into the Lake. And anore- 
over, it I ſhall adde thereto that; which I write in the .:$econd 
Conſideration, it will be very apparent how greatly . kagmfull 
and prejudicial theſe excurſions of Waters from Finme Stjto 
may be, which are not kept under, and confined within the 
River : Therefore , proceeding to the provifions, and oPc- 
rations that are to be accounted Principall , I reduce them to 
three Heads, 

In the firſt place it is neceſſary to throw down thoſe Weares, 
and to take the Piſctaries quite away, obferving a Maxime, in 
my judgment, infallible, that Fiſhing and Sowing are two things 
that can never confiſt together ; Fiſhing being on the Water, and 
Sowing on land. | | 

Secondly, it will be neceſſary to cut under Water in the bot- 
tome of the River thoſe Weeds and Plants that grow and in- 
creaſe in the River, and leave them to be carried into the Sea by 
the Stream ; for by this means theſe Reeds ſhall not ſpring up 
and diſtend along the bottome of the River, by means of the 
Beaſts treading upon them; A d the ſame ought to be done 
often, and with care, and maſt not be delajed till the miſ- 
chief increaſe, and the Champain Grounds be drowned , bur 
one ought to order matters ſo, as that they may not drown. 
And I will affirm, that otherwiſe this principal point would be- 
come a moſt conſiderable inconvenience. 

Thirdly,it is neceſſary ro make good the Banks of Fiume Sifto 
on the left hand, and to procure that thoſe Waters may run in 
the Chanel, and not break forth. And it 1s to be noted, that 
it is not enough to do one or two of thoſe things, but we are to 
put them all in execution ; for omitting any thing, the whole 
machine will be out of tune, avd ſpoiled. But proceeding with 
due Care, you ſhall not only Drain the Pontine Fens , but by 
means of this laſt particular the Current .of Finume SiSto ſhall 
ſcowr its own Chanel of its ſelf, even to the carrying part of it 
away : and haply with this abundance of water that it _ 

ear 
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bear, the Mouth della Torre may be opened, and kept open 
into the Sea. And it would, laſt of all, be of admirable bene: 
fit to cleanſe Finme SiSto from many Trees and Buſhes wheres 
with it is overgrown. 

And with this I conclude, that the Improvement or Drain 
poſſible to be made confiſterh in theſe three particulars. Firſt, 
in taking away the Fiſhing Weares, leaving the Courſe 
of the Waters free. Secondly, in keeping the Prinejpal 
Rivers clear from Weeds and Plants. Thirdly, in keeping 
the water of Finme Sifto in its own Chanel. All which are 
things that may be done with very little charge , and to the 

manifeſt benefit of the whole Country, and to the rendering 
| the Air wholſomer in all thoſe Places adjoyning to the Pore 
tine Fens, 
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He weghty, buſineſſe of the Draining F 
Ji] the Territories of Bologna , Ferrara, 
and Romagna having been punually 
| handled and declared i in writing from 
the excellent memory of the Right Ho- 
nourable and Noble Monfignore Corſunt, 
who was heretofore Deputed Commil- 
fary General, and Viſitor of thoſe Wa- 
— —  — | ters ; Iam not able to.make ſuch ano- 
ther Diſcourſe ux upon «# ſage Subje&, but will only. ſay, ſome- 
what for farther confirmation of that which I have ſaid 1 in this 
Book upon the Lake of Venice, upon the Pontine Fen ens, and up*- 
on the Draining of thoſe Plains of Piſe, lying, between the Rj- 
yers Arno and Serchio; whereby. jt is. mapiteſt,. that us all che 
O 000 afore« 
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aforementioned Caſes, and in the preſent one that we are in hand 
with, there have,, in times paſt, very grofſe Errours been com- 
mitted, thraugh the ng bafibg ever welFf underſtgod the wue 
meaſure of Running WFaters'; and here it is to be noted, thatfthe 
bufinefle is, that in Venice,- the diverygon of the waters « | the 
Lake, by diverting the Brekt was debated, and in part executed, 
lg conſideration. had how great abatement of water might 
follew iÞ the Lake, if:the Brgt were diverred, as 1 have ſhewn 
in th*-firſt Confideration tipon this particular, from which a& 
there hath inlued very bad conſequences, not only the difficulty 
of Navigation, but ic hath irfe&ed the wholfomneſle of the Air, 
and cauled the MOPpage of the Ports of Venice. And on the 
contrary ,; the ſame inadvertency of not conſidering what riſing of 
the Water the 'Rero, and other Rivers being opened into the Val- 
leys of Bologna and Ferrara, might cauſe in the' ſaid Valleys, is 
the certain cauſe that {o many rich and fertile Fields are drown- 
ed under water, converting the happy habitations and dwellings 
of men into miſerable receptacles for Fiſhes : Things which 
doubtlefſe would never have happened, if thoſe Rivers had been 
kept at 'their height, and Renp had been turn'd into Main-Po, 
and the other Rivers into that of Argenta, and of Volano. Now 
there having ſufficient been ſpoken by the above-named Monſzg. 
Corſeni in his Relation, I will only adde one conceit of my own, 
which after theRivers ſhould be regulated, as hath been ſaid, I 
verily believe would be of cxtraprdinary profit, I much doubt in- 
deed that I ſhall finde it a hard niatter to perſwade men to be of 
my nid; but yet:neverthele(s I will not queſtion, but that thoſe, 
at leaſt, who ſhall have underſtood what I have ſaid and demon- 
ſtrated concerning the manners and proportions, according to 
which the abatements and rifings of Running waters proceed, 
that are made by the Diverfions and Introdugions of V Vaters, 
will appreherid that my 'conje&ure is grounded upon Reaſon. 
ke emi oe deſcend not 'to the exatnefſe of particulars, I 
w Ml' opetithe way to' others, who having obſerved the requitite 
Rulesof 'tonſidering the quantity of the waters that are intro- 
duced, of that happen'to be diverted, ſhall be able with punQu- 
ality to examine the whole bufineſle, and then reſolve on that 
which ſhall be expedient to be done. 

- Refleting therefore upon the firft Propoſition, that the 
Rifihps of a Rutriting Water made by the acceſſion of new water 
into the River, are to one another, as the Square-Roots of the 
quantity 'o6f the water that runneth 3 and conſequently, that the 
ſame 'cometh tro paſs in the Diverfions : Inſomuch, - that a River 
running inheight one ſucha certain meaſure, ro makeit encrealſe 
doable in beighe; the water is to be encreaſed to three times - 

y much 
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much as it ran before ; {o that whtn the water ſhall be quadru- 
ple, the height ſhall be double ; and if the water were cgntuple; 
the height would be decuple onely; and ſo from one- quantity 
to another : And on the contrary, in the Diverſions; If of the 
x 00. parts of water that run thorow a River , there ſhall be di- 
verted 7:3, the height of the River diminiſheth onely 7+ , and con- 
tinuing to divert 7:,the height of the River abateth likewiſe :+, 
and fo proceeding to. divert and then 5, and then 555., and 
then 3:?, and then 4, and then, and then =:, alwaies by 
each of theſe diverſions, the height of the Running Water dis 
miniſheth che tenth part: although that the diverſions be ſo une. 
qual. RefleQing | ſay upon this infallible Truth, I have had a 
conceit, that though the Reno and other Rivers were diverted 
from the Valleyes, and there was onely left the Chanel of Navi- 
gation, which was onely the :: part of the whole water that fal- 
teth into the Valleys ; yet nevertheleſs, the water in thoſe ſame 
Valleyes would retain a tenth patt of that height that became 
c6njoyned ÞBy the concourſe of all the Rivers' : And therefore I 
ſhould think that it were thie beſt reſolution to maintain the Cha- 
nel of Navigation (if it were poſſible) continuate unto the Po of 
Ferrara, and from thence to carry it into the Po of Volano; for 
beſides that it would be of very great eaſe in the Navigation of 
Bologna, and Ferrara , the ſaid water would render the Po of 
Volano navigable as far as to the yery Walls of Ferrara, and con- 
ſequently the Navigation would be continuate from Bologna to 
the Sea-ſide. | TE : | {eas 

But to manage this entErprize well, it is neceſſary to meaſure 
the quantity of the Water that the Rivers diſcharge into the Val- 
teys, and that which the Chanel of Navigation carryeth, in man- 
ner as I have demonſtrated at the beginnin? of this Book ; for this 
once known, we ſhall alfo come to know, how profitable this diz 
verſion of the Chanel of Navigation from the Valleys is like to 
prove 3. which yet would ſtill be unprofitable, if ſo be that all 
the Rivers that diſcharge their waters into the Valleys, ſhould 
not firſt be Drained, according to what hath been above ad- 
vertifſed. Fr be 


Abbot CASTELL1I, inthe preſent conſederation referring - 
bimfelf to the Relation of Monſig. Corfini, grounded upon the Ob- 
ſervations and Precepts of the ſgid Abbot ;, as 3s feen in the pre- 
Sent Diſcourſe.” I thought it convenient for the compleating of the 
Work” of our Authour, upon theſe ſubje&s, to inſert it inthis 
place. Pe AL Tb 
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The Right Honourable and [lluſtrious, Monſio.. 
wre CORSINI, a Native of Tuſcary, Su- 


perintendent of the general DRAINs, 
and Preſident of Romagna. 


] Rheno, and other Brooks of Romagna, were by the 


BY adviceof P. Agoſtino Spernaz%atr the Jeſuite, towards 

| the latter end of the'time of Pope Clement VIII. notwith- 
Randing the oppoſition of che Bologneſe, and others concerned 
therein, diverted from their Chanels, for the more commodious 
cleanſing of the Po of Ferrara, and of its two Branches of Prima- 
ro, and Volano; in order to the introducing the water of the 
Main-Po into them, to the end that their wonted Torrents being 
reftored, they might carry the Muddy-water thence into the'Sea, 
and reſtore to the City the Navigation which was laſt, as is ma- 
nifeſt by the Brief of the ſaid Pope Clement, dire&ed to the Car- 


COR dinal San Clemence, bearing date the 22. of Auguſt, 16 O4.. 


4 Or Lorgſhip. 


| The work of the faid cleanſing, and introducing of the ſaid 
Po, either as being ſuch in it ſelf, or by the contention of the 
Cardinal Legates then in theſe parts ; and the jarrings that hap- 
ned betwixt them, proved fo difficult, that after the expence of 
vaſt ſumms in the fpace of 21. years, there hath been nothing 
done, {avethe.rendring of it the more difticult to be effecged. 

Laterim, the Torrents with their waters, both muddy and 
clear, have damaged the Grounds lying on the right hand of the 
Po of Argenta, and the Rheno thoſe on its Banks ; of which I 
will ſpeak in the firſt place, as of that which is of greater impor- 
tance,and from which.the principal caufte of the miſchiefs that 
reſulr from the ceſt doth proceed. 

This Kbezo-having overflowed the * Tennency of Sanmartina, 
in circumference about. fourteen miles given it before , and part 
of that of Cominale given it afterwards, as it were, for a recepta- 
cle ; from whence, having depoſed the matter of its muddinels, 
it iſſued clear by the Mouths of Maſi, and of Liewaloro, into 
the Po of Primaro, and of Volano; did break down the encom- 


paſſing 
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paſſing Bank or Dami towards S. Martino , and that of its new 
Chanel on the right hand neer to-Torre del Fonds. bas, 

By'the breaches on this ſide it ſtreamed out in/great abun- 
dance fromthe upper part of Comznale, and in the:parts about 
Rawveda, Pioggio, Caprara, Ghiare di Reno, Sant Agoſtino, San 
Proſpero, San Vincenzo, and others, and made them ro become 
incultivable : it made alſo thoie places above but little fouirful, 
by reaſon of the impediments that their Draines received, finding 
the Conveyances called Kiolo and Scorſuro, not only filled by la 
Motta and [2 Belletta, but that they turned backwards of them- 
ſelves. 

But by the Mouths in the incloſing Bank or Dam at Borgo d; 
S. Martino ifluing with violence, it firſt gave obſtruction to the 
ancient Navigation of [2 Toyre del 1a Fofſa, and afterwards to 
the moderne of the mouth of Maſe, ſo that at preſent the Com- 
merce between Bologna and Ferrara 'is loſt , nor can ir eyer be 
in any -durable way renewed, whilſt that this exceeds irs due 
bounds, and whatever'moneys ſhall be imployed about the.ſame 
ſhall be , without any equivalent benefic, -and to the manifeſt 
and notable prejudice of the * Apoſtolick'Chamber. 


Thence paſling into the Valley of Merzers, it ſwelleth high- 


er, not only'by the riſing of the water, but by the raiſing of the 
bottome , by reaſon of the matter ſunk thither after Land- 
Hoods, and dilateth fo, that it covereth all the Meadows ithere- 
abouts, nor-doth it receive with the wonted:facility the Drains of 
the upper'Grounds,of which the 'next unto it lying' under the 'wa« 


ters that return upwardsiby the Conveyances, and the more re- 


mote, not finding a paſſage for Rain-waters that ſettle; become 
ether altogether unprofitable or little better. 
© From this Valley, by che Trench or Ditch of Marzara ,cor of 
[a Duca by la Buowa, or mouth of -Caſtaldo de Roſſi, and:by the 
tiew paſſage it falleth into the Po of Argenta, which being to re- 
ceive it clear; that ſs -it may ſink:/farther therein, and "receivi 
it muddy, becauſe ic hath acquired a -quicker 'courfe, there will 
ariſe a very contrary effteR. | | 
Here therefore the ſuperticies of the water keeping high, until 
it come to the Sea, hindereth the 'Valleys of Rawenna, : where 
the River Senio, thoſe of San Bernardino 'where -Santerno was 
turned, thoſe of Buor'ecquiſto, and thoſe -of Marmorto, where 
the Idice, Quaderna, Sellero fall in, from ſwallowing and:taking 
in their Waters by their uſual In-lets, yet many times,. as 1 'my 
ſelf haveſcen in the Viſitation, they drink them up plentifully, 
whereupon, being conjoyned with the muddinefle of thoſe Rt- 
vers that fall into the ſame, they {well, and'dilate; and overflow 


fome grounds, and depfive others of their Drains 3a like | azanner 
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25 hath been ſaid of: that of 'Marrara, inſomuth that from the 
Point of S. Giorgio, as far as S. Alberto all thoſe that are between 
the Valleys and Po are ſpoiled, of thoſe that are between Valley 
and Valley many are m a very bad condition, and thole that are 
ſome conſiderable ſpace above not alittle damnitied. 

In fine, by raiſing the bottom-or ſand of the Valleys, and the 
bed of Keno, and the too great repletion of the Po of Primaro 
with waters, the Valleys of Comacchio (on which ſide the Banks 
are very bad) and * Poleſme di S. Grorgio are threatned with a 
danger, that may 1n time, if it be not remedied, become irrepa- 
rable, and at preſent feeleth the incommodity of the Waters, 
which penetrating thorow the pores of the Earth do ſpring up in 
the ſame, which they call Purlings, which is all likely to redound 
to the prejudice of Ferrara, {o noble a City of Italy, and ſo im- 
portant to the Eccleſtaſtick State, Fe 

W hich particulars all appear to be atteſted under the hand of 
a Notary in the Viſitation which I made upon the command of 
His Holinefſe,and are withall known to be*true by the *Ferrareſe 
themlelyes, of whom (befides the requeſt of the Bologneſt) the 
greater part beg compaſſion. with ſundry Memorials, and reme- 
dies, aſwell for the- miſchiefs. paſt, as alſo for thoſe. in rime to 
come, from which I hold it a duty of Conſcience, and of Cha- 
rity to deliver them. - | 

Pope Clement judged, that the ſufficient means to effec this 
was the ſaid Introduction of the Main Po into the Chanel of 


-Ferrara 3 a reſoJution truly Heroical, and of no lefle beauty 


than benefit to that City , of which I ſpeak not at preſent, be- 
cauſe I think that there is need of a readier and more acco- 
modate remedy. | 

So that -Iſee not how any other thing can be fo much conſide- 
rable as the removal of Reno, omitting for this time to ſpeak of 


* incloſing it. from Valley to Valley untill it come tothe Sea, as 


the Dukes of Ferrara did defign, foraſmuch as all thole Ferra- 
ref: thathave incereſt in the Poleſine di; S. Giorgio, and on the 
right hand of the Po of Argenta do not deſire it, and do, but too 
openly, proteſt againſt it ; and becauſe that before the Chanel 
were made as far as the Sea, many hundreds of years would be 
ſpent, and yet would not remedy the dammages of thoſe who 
now are .agrieved, but would much increaſe them, in regard the 
Valleys would continue ſubmerged, the Drains topped, andthe 
other Brooks obfruced, which would of neceflity drown not a 


few Lands that lie between Valley and Valley ; and in fine, in 


regard it hath not from San Martma to the Sca fora ſpace of fit- 
ty miles a greater fall then 19, 8, 6, feet,it would want that force 
which they themfelves-who propound this proze& do require it to 


have 


Lib.z: - Of Runkiks Watths, 
have,that [o it may not depoſe the matter of the muddinef(s when 
it is intended to be let into Volana.” | 

So that making the Line of the bottome nicer to Vigarand, it 
would riſe to thole prodigious terms that they do make bigger; 
and they may thence expeQ thoſe miſchiefs, for which they 
will not admit of introducing it int6 the ſaid Po of Volana. 

Amongſt the wayes therefore that I have thought of for effe&- 
ing that ſame remotion, and which have cauſed to be viewed b 
skilful men that have taken a level thereof,( with the affiſtance of 
the venerable Father, D. Benedetto Caſtelli of Caſina, a man of 
much fidelity and honeſty, and no leſs expert in ſuch like affairs 
touching waters,than perfeG in the Mathematick Diſciplines) two 
onely, the reſt being either too tedious, or too dangerous to the 
City, have {cemed to me worthy, and one of them alſo more than 
the other, to'offer to your Lordſhip. 

The one is to remit it into the Chanel of Volans, thorow which 
i goeth of irs own accord to the Sea. 

The other is to turn it into Main» Po at Stellata, for, as at other 
times it hath done, it will carry it to the Sea happily. 

As to what concerns the making choice of the firſt way , that 
which ſeemeth to perſwade us to it is, that we therein do nothing 
that is new, in that it is but reſtored to the: place whence it was 
removed in the year 1522. in the time of Pope Adrian ; by an 
agreement made in way of contra, berween Alfonſo, Duke of 
Ferraz#, and the Bologneſe ; and that it was diverted for reaſons; 
that are either out of date, or elſe have been too long time 
deferred. 

In like manner the facility wherewith it may be effeced, let- 
ting it run ints the divided Po, whereby it will be turned to. Fer 
rara, or elſe carrying it by Torre del Fondo, to the mouth of Maſe, 
and from chence thorow the Treach made by the Ferrercff, 
along by Panaro, where alſo finding an ample Bed, and high agd 
thick Banks, that will ſerve at other rimes for it, and for the wa=s 
ters.of Po, there may a great expence be ſpared. 

That whit ever its Fall be; it would maintain the fame, not 
having other Rivers, which with their Floods can hinder it ; and 
that running confined between good Banks z withoat doubt: it 
would not leave [2 Motto by the way 3 but eſpecially , that it 
would be ſufficient if it came to Codigoro, where being aflifted by 
the Ebbing and Flowing of the Sea, it would run.no hazard of 
having ics Chanel filled up from thence downwards. | 
| Thar there might chence many benefics be derived to the City, 
by means of the Running 'Warters; and alſo.no mean Navigation 
might be expe&ed. HO: C190 | 

On the contrary it is objected , That tis not m— 

| think 


hog 
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thifk of returning this Torrent into the divided Po, by reaſon of 
the peril that would thence redound to this. City. ' // | 
And that going by Torre del Fondo, through Sanmartina to 
the Mouth de Maſe by;the Chappel of Vigareno unto the Sea, it is 
by this way 70. miles 3 nor is the Fall greater than 26.5.6. Feet,{o 
that it would come to fall but-.4. inches & an halt,or thereabouts 
in a mile; whereas the common opinion of the skiltull (ro the 
end that the Tortents may not depole their: {and that they bring 
with them in Land-Floods) requireth the twenty fourth part of 
the hundredth part of. their whole length, which in our caſe, 
accounting according:to the meaſure of thele places, is 16. inches: 
a * mile ; whereupon the | finking of the Mud and Sand would 
moſt certainly follow, and ſo an immenſe heightning of the Line 
of the Bottom, and conſequently a neceflity of raiſing the Banks, 
the impoſſibility of mainraining them, the danger oft breaches 
and decayes, things very prejudicial to the Iſſets of this City, and 
of San Giorgio, the obſtruction of the Drains, which from the 
Tower of Tienne downwards, fall into the {aid Chanel;: to wit, 
thoſe of the Sluices of Goro, and the Drains, of the Meadows of 
Ferrara: And moreover, the damages that would ariſc unto the 
ſaid Iſlet of S. Giorgio, and the Valleys of Comachio, by the wa- 
ters that ſhould enter into the Goro or Dam of the Mills of Belri- 
g#uardo, thorow the Trenches of Q #adrea;which cannot be ſtopr, 
becauſe they belong tothe Duke of Modena, who hath right of 
diverting the waters of that place at his plealure to the work of 
turning Mills. | 

The greater part of which ObzeQions, others pretend to prove 
frivolous , by ſaying, that irs running there rill ac the laſt it was 
turned another way, is a ſign that it had made ſuch an elevation 
of the Line, ot its Bed as it required ; denying that ir needeth 
ſo greata declivity as is mentioned above ; and that for the fu- 
ture it would riſe.no more. | | 

That the ſaid Dra ns and Ditches did empty into the ſame, 
whilſt Po was there 3 ſo that they muſt needs be more able to do 
ſo. when onely Reno runs that way. 

That there would .no Breaches follow , or if they did, they 
would be onely of the water of Keno, which in few hours might 
be taken away (in thoſe parts they call damming up of Breaches, 
and mending the Bank; taking away the Breaches) and its a que- 
ſtion whether they would procure more inconvenience than bene- 
fit, for that its Mud and Sand might in many places, by filling 
them up, occafion a {eaſonable improvement. 

Now omitting to diſcourſe of the fplidity of the reaſons on the 
oneſide, or on the other, I will produce thoſe that move me to 
ſuſpend my allowance of this deſign. a 
FGT01 The 
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The firſt is; that although I dare not ſubſcribe ts the opinion 
vf thoſe that require 16. inches Declivity in a mile to Reno, to 
prevent its defodi of Mud ; yet would I not be the Author that 
ſhoult make a trial of it with ſo much hazard, for having to ſa- 
tisfie my ſelf in ſome particulars cauſed a Level to be taken. of 
the Rivers L'amone, Senzo, and Sarterno, by Bernardino Aleotti, 
we found that they have more Declivity by mucti than Artiſts ce- 


quire; as alſo the Reno hath from [2 Botta de Gbhiſlieri to the 


Chappel of Vigarano, for in the ſpace of toyr miles its Bottom- 
Line falleth five fect and five inches. So that I hold it greater 
prudence to depend upon that example; than to go contrary to a 
common opinion, elpecially ſince,that the effe&s cauſed by Reno 
it ſelf do confirrh me in the ſame, for when it was forſaken by 
the Po, after a few years, cither becauſe it had choaked up irs 
Clianel with Sand, or becauſe its too long journey did increaſe 
it, it alſo naturally turned afide, and took the way of the ſaid 
Po towards Stellata. Nay, in thoſe very years that it did run that 
way, it only began (as relations ſay) to make Breaches, an evi- 


dent ſign that it doth depole Sand, and raiſe its Bed ; which a- 


greeth with the teſtimony of ſome that were examined in the 
Viſitation of the Publique Notary , who found great benefit by 
having Running Water, and ſome kind of pafſage for Boats, 
and yer nevertheleſs affirm that it for want of Running Water 
had made too high Stoppages and Shelfes of Sand; ſo that if 
it ſhould be reſtored to the Courſe that 1 forſook, I much fear 
that after a ſhort time, if not ſuddenly , it would leave it a- 
again. 

>The ſecond I take from the obſervation of what happened to 
Panaro, when with ſo great applauſe of the Ferareſs, it was 
brought by Cardinal Serra into the faid Chanel of Volana ; for 
that notwithſtanding that it had Running Waters in much grea- 


ter abundance than Reno ; yet in the time that it continued in 


that Chanel it raiſed its Bed well neer five feet; as is to be feen 
below the Sluice made by Cardinal Cappori to his new Chanel ; 
yea; the ſaid Cardinal Serra who defired chat this his undertaking 
ſhould appear to have becn of no danger nor damage, was' con- 
ſtrained ar its Overflowings, co give it Vent into Sanmartina, that 
it might nor break in upon, and prejudice the City 3 which dan- 
ger I ſhould more fear fromy Reno, m regard it carrieth a greater 
abundance of Water and Sand. . 7 . 

| Fhicdly, I am much troubled (in the uncertainty of the ſuc- 
ceſs of the affair) at the great expence thereto required; For m 
regard I do" not approye of tetting it m, Neer to the Fortreffe, 
for wany telpeAs, nd ores; it by la Torre del Fonds to' the. 
—_— TS 
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Mafi; it Will take up cighe miles of donble Banks, a, 
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thing not eaſie to be procured, by reaſon that the Grounds lie 
under Water ; but from the Mouth de Maſe unto Codigoro, it 
would alſo be neceſſary to make new Scowrings of the Chanel; 
to the end, that the Water approaching (by wearing and earry- 
iog away the Earth on both ſhores, might make a Bed ſufficient 
for its Body, the depth made for Panaro not ſerving the turn, as 
I conceive ; andit it ſhould ſuffice, when could the people of 


| Ferrara hope to be re-imburſed and ſatisfied for the charge 


thereof ? 

Fourthly, it ſerves as an Argument with me, to ſee that the 
very individual perſons concerned in the Remotion or Diverſion 
of the laid Torrent,namely, the Bologneſe do not incline unto it, 
and that the whole City of Ferrara, even thole very perſons who 
at preſent receive damage by ir, cannot indure to hear thereof. 
The reaſon that induceth theſe laſt named tobe lo averſe thereto, 
15, either becauſe that this undertaking will render the introduQi- 
on of the Water of Main-Po more difficult ; or becauſe they fear 
the danger theroof ; The others decline the ProjeR, either for 
that they know that Reno cannot long continue in that Courſe, 
or becauſe they fear that it is too much expoſed to thbſe mens re- 
yengeful Cutting of it who do not deſire it ſhould ; and if a 
man þaye any other wayes, he ought, in my opinion, to forbear 
that, which to ſuch as ſtand in need of its Removal, is leſſe ſatiſ- 
factory, and to ſuch as oppole it, more prejudicial. 

To conclude, I exceedingly honour the judgment of Cardinal 
Caeppeni, who having to his Natural Ability and Prudence added 
a particular Study, Oblervation, and Experience of theſe Wa- 


ters for the ſpace of three years together, doth nor think that 


Reno-caxj go by Volana; to which agreeth the opinion of Car- 
dinal $. Marcelo, Legate of this City, of whom, for his exqur 
fire poderftanding, we ought to make great account. But F C= 
yer this ſhould be ved on, it would be materially neceſſary 
ro unite the Quick and Running Waters of the little Chanel of 
Cento, of the Chanel Nawilio, of Guazzaloca, and at its very 
beginning thoſe of Derdagse, which at preſent, is one of the 
Springs. or Heads of Pararo, that ſq they might afiſt it in carry- 
10g its Sand, and the matter of its Muddinels into the Sea ; and 
then there would not fail cobe a greater evacuation and {cowr- 
ing 3 but withall the Proprietors 1n the Iſlet of San Giorgio and 
of Ferrara muſt prepare themſelves to indure the mconveniences 
of Purlings or Sewings of the Water from the River thorow 
the Boggy Ground. thereabouts. Wk 

I ſhould more cafjly incline therefore to carry it mto Main-Po 


at. Stellgt a, for the Reaſons that Cardinal. Capponi moſt ingeni- 
ouſly cxumerates ip a ſhort, þut, well-grounded Tract of _ {oe 
£3. gy Call 
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becauſe that indeed ic would not both by Purlings and.by Brea- 
ches occaſion ſome inconvenience eſpecially, in the beginning. : 
bur becauſe I hold this for the tacomodiies of it, to. be a far leſs 
evil than any of the reſi ; and becauſe that by this means there 1s 
no occaljon given to them of Ferrara, to explain that they are 
deprived of the hope of ever fecing the Po again under the Walls 
of their Ciry : To whom, where it may be done, it is but reaſon 
that (atisfaCtion ſhould be given. 

It is certain that Po was placed by Nature in the midſt of this 
great Valley made by the Appennine Hills, and by- the Alps, ro 
carry, as the Maſter-Draih to the Sea, that is the grand receptacle 
of all Waters; rhivie particular ſtreams - which deſcend froni 
them. 

Fhat the R 2x0 by all Geographers , Strabo, Pliny , Solimas, 
Mella, and others 1s cnumerated among the Rivers that fall into 
the ſaid Po. bo 

Thar although Po ſhould of it ſelf change its courſe, yet would 
Reno go to look it out, if the works ereed by humane ind uftry 
did nor obſtruct its paſſage ; ſo that it neither is, nor ought to 
feem ſtrange, if one tor the greater common good ſhould turn it 
into the ſame. | | 

Now at Stellata it may go feveral wates into Po, as appearethi 
by the levels that were taken by my Order ; of all which I ſhould 
beſt like rhe turving of ic ro la Botta de' Gbiſlieri. , carrying it 
above Bondenoto the Church of Gambarone, or a little higher or 
lower , as ſhall be judged leaſt prejudicial; when it cometh to the 
execution, and this for two principal reaſons: The one becaufe 
that then it will run along by the confines of the Church. P tri- 
mony, without ſeparating Ferrara from the reſt of it ; The other 
is, Becaule the Line is ſhorter, and conſequently the fall greater; 
for chat in a {pace of ten miles and one third, it falleth twenty fix 
feer, more by much than is required by Artifts ; and would .go 
by places where ic could do but hictle hurt, notwithſtanding that 
the perſons interrefled ſtudy to amplikie it incredibly. 

Oa the contrary, there are but onely two obje&ions that are 
worthy to be examined ; One, That the Drains and Ditches of 
S. Bianca, of the Chanel of Cento, and of Burana, and all thoſe 
others that enter inro Po, do hinder this diverſion of Reno, by the 
encreaſing of the waters in the Po, The other is that Po rifing 
about the Tranſom of the Pilafter-Sluice, very near 20 feet, the 
Reno would have no fa!l into'the ſame ; whereupon it would rife 
co a terrible height, ar which it would not be: poſſible ro make, or 
keep the Banks made , fo thatit would: break out and drown 


the Meadowes, and caule milchiefs, and damages unſpeakable, 
and xreparable ; as js evident by the experzyment' made upon. 
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Panaro, which being confined between Banks , that it might go 
into Po, this not being neither in its greatclt excreicenſe, it broke 
out into the territories of Final, and of Ferrara. And though 
that might be done, it would thereupon enlue , thar there bein 
let into the Chanel of Po, 2800. ſquare feet of water (for ſo much 
we account thoſe of Reno and Panaro, taken together in their 
greateſt heights) the ſuperficies of it would riſe ar leaſt four teer, 
inſomuch that either it would be requiſite to raiſe its Banks all the 
way unto the Sea, to the ſame height, which the treaſures of the 
Indies would not {uffice to effeR ; or elſe there would be a nece(- 
lity of enduring exceſſive Breaches. To theſe two Heads are the 
Arguments reduced, which are largely amplified againſt our opi- 
nion ; and I ſhall anſwer firſt ro the laſt, as moſt materal. 

I ſay therefore , that there are three calesto be conſidered : 
Firſt , Po high, and Reno low. Secondly, Keno high , and Ps 
low. Thirdly, Rezo and Po both high together. 

Asto the firſt and {econd, there 1s no difficulty in them; for if 
Po ſhall not be at its greateſt height, Reno ſhall ever have a fall 
intoit, and there (hall need no humane Artifice about the Banks: 
And if Reno ſhall be low, Po ſhall regurgitate and flow up into 
the Chanel of it ; and alſo from thence no inconvenience ſhall 
follow. The third remains, from which there are expe&ed ma- 
ny miſchicts; but it is a moſt undoubted truth, that the excreſcen- 
cies of Reno,as coming from the adjacent Appennines and Rains, 
are to continue but ſeven, or eight hours at moſt, and ſo would 
never, or very rarely happen to be at the ſame time with thoſe of 
Po, cauſed by the melting of the {nowes of the Alps, at leaſt 400. 
miles diſtance from thence. Bur becauſe it ſometimes may hap- 
pen, Lreply, that when it cometh to paſs, Reno ſhall not go into 
Po, but it ſhall have allowed it one or two Vents; namely, into 
the Chanel of Ferrara, as it hath ever had; and into Sunmarting, 
where it runneth at preſent, and wherewith there is no doubt, bur 
that the perſons concerned will be well pleaſed , it being a great 
benefit to them, to have the water over-flow their grounds once 
every four or fiye years, inſtead of ſeeing it anoy them continy- 
ally. Yea, the Vent may be regulated, reſerving for it the Cha- 
ne] in which Reno at preſent runneth ; and inſtead of turning ir 
by a Dam at la Betta de Ghiſlieri, perhaps, to turn it by help of 
ſtrang Sluices, that may upon all occaſions be opened and ſhur. 
Anditor my part , Ido not queſtion but that the Propricters 
themſelves in Sarmertina would make a Chanel for it ; which 
receiving, and confining it in the time of the Vents, might carry 
the Sandinto the Po of Primaro : Nor need there thence be fear- 
cd any ſtoppage by Mud and Sand, ſince that it is ſuppoſed that 
there will but very {ſeldom be any neceflicy of ufing it; ſo that 
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time would be allowed , upon occaſion , to ſcowr and cleanſe 


Ir. 
And in this manner all thoſe Prodigies vaniſh that are raiſed 


with ſo much fear from the enterance of the Water of Reno 


{welled into Po, when it is high, to which there needeth no other 
anſwer ; yet nevertheleſie we do not take that quantity of Wa- 
ter, that is carried by Reno,and by Panaro,to be fo great as is affic- 
med : For that P. D. Benedetto Caſtell; hath no leffe accutely 
than accurately obſerved the meaſures of this kind, noting that 
the breadth and depth of a River is not enough to reſolve the 
queſtion truly, bur that there is relpe&ro be had to the velocity 
of the Waters, ard the term of time, things hitherto not confi- 
dered by the Skilful in theſe affairs ; and therefore they are not 
able to (ay what quantity of Waters the ſaid Rivers carry, nor 
to conclude of the rifings that will follow thereupon. Nay, it 
is moſt certain, that it all the Rivers that fall into Po, which are 
above thirty, ſhould riſe at the rate that theſe compute Reno to 
do, an hundred feet of Banks would not ſuffice, and yet they 
have far fewer : So that this confirmes the Rule of R. P. D. Bere- 
| detto, namely, that the proportion of the height of the Water 
of' Reno in Reno to the height of the Water of Reno in Po, is 
compounded of the proportion of the breadth of the Chanel of 
Po to that of Reno, and of the velocity of the Water of Reno 
in Po to the velccity of the Water of Renoin Reno; a manifeſt 
argument that there cannot 1n it, þy this new augmentation of 
Waters follow any alteration that neceſſitates the raifing of its 
Banks, as appearerh by the example of Pazaro, which hath been 
fo far from [welling Po, that 1t hath rather aſfwaged it, for it hath 
carried away many Shelfs and many Iflets that had grown in its 
Bed, for want of Waters (ufficient to bear away the matter of 
Land-flaods in ſo broad a Chanel; and as 1s learnt by the trial 
made by usin Panara with the Water of Burana; for ereQin 

in the River ſtanding marks, and ſhutting the ſaid Sluice, we — 
ſee no ſenſible abatement, nor much leis after we had opened it 
fenſible increaſment 3 by which we judge that the {ame is to ſuc- 
ceed to Po, by letting -in of Reng, Burang having greater pro- 
portion to Parars than Reno to Po, conlidering the ſtate of thoſe 
Rivers ip which the Obſervation was made. So that there is no 
longer any occaſion for thoſe great raiſings of Banks , and the 
danger of the ruptures as well of Reno as of Po do yanifh, as al- 
ſo the fear leſt thar the Sluices which empty. into Po ſhould re- 
ecive obſtrugjion : which if they ſhould, yet it would be over in 
a few hours. Andas to the Breaches of Paxnaro which happened 


in 1623, L know not why, ſecing that it is confeffed that the Po 
Was not,/at that time, at its height, one ſhould rathes charge it 
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with the crime, than ' quit it thereof. The trath is, that the 
Bank was not made. of praof, {ince that the ſame now continu- 
eth whole and good, and Panaro doth not break our ; nay,there 
was, when it brake more than a foot and halt of its Banks above 
the Water, and to ſpare ; but it broke thorow by a Moles wor- 
king; or by the hole of a Water-Rat, or ſome ſuch vermine ; 
and by occaſſon of the badnels of the ſaid Banks, as I finde by 
the teſtimony of ſome witneſſes examined by my command, that 
I might know the truth thereof. Nor can I here torbear to lay, 
that it would be better, if in ſuch matters men were more candid 
and ſincere. But to ſecure our lelves neverthelefle, to the ut- 
moſt of our power, from ſuch like Breaches which may happen 
at the firſt, by reaſon of the newneſle of the Banks, I preluppole 
that from Po unto the place whence Reno is cut, there ought to 
be a high and thick Fence made with its Banks, ſo that. there 
would be no caule to fear any whatſocyer acceſſions of Water, 
although that concurrence of three Rivers , which was by ſome 
more ingeniouſly aggravated than faithtully ſtated by that which 
was ſaid above were true; to whom I think not my ſelf bound 
to make any farther reply, neither to thoſe who ſay that Po will 
aſcend upwards into Reno, fince that theſe are the fame perſons 
who would introduce a {mall branch of the ſaid Po into the 
Chanel of Ferrara, that ſoit may conveigh to the Sea, not Reno 
onely, but alſo all the other Brooks of which we complained ; 
and becauſe that withal it is impoflible, that a River ſo capacious 
as Po ſhould be incommoded by a Torrent, that, as I may ſay, 
hath no proportion to it. 

I come now to the buſineſle of the Ditches and Draines ; and 
as to the Conveyance of Burana; it hath heretofore been deba- 
ted to turn it into Mazzn-Po, fo that in this cafe it wiil receive no 
harm, and though it were not removed, yer would it by a Trench 
under ground purſue the courſe that it now holderh, and alſo 
would be able to diſ-imbogue again into the (aid new Chanel of 
Reno, which conforming to the ſuperficies of the Water of Po, 
would continue at a lower level than that which Panara had 
when it came to Ferrara, into which Barana did neverthelefle 
empty it ſelf for ſome rime. | 
- - The Conveyance or Drain of Santa Bianea, and the little 
Chanel of Cento may alfo empty themfelves by two ſubterranean 
Trenches, without any prejudice where they run at preſent, or 
without any more works of- that nature, they may be turned into 


the ſaid new Chanel, although with ſomewhat more of incon- 


venience ; and withall, the Chanel of Ferrara, left dry, would 


be a ſufficient receptacle for any other Sewer or Drata whatſoc- 
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All which Operations might be brought to perfeRion with 
1 50. thouſand Crowns, well and faithfully laid out; which.ſumm 
the Bologneſ: will nor be unwilling to provide ; befidesthat thoſe 
Ferrareſi ought to contribute to it , who ſhall partake of the 
benefit. 

Let me be permitted in this place to propoſe a thing: which I 
have thought of, and which peradventure might occaſion two 
benefits at once, although it be not wholly new. Ir was; in the 
time of Pope Paul V. propounded by one Creſcenzo an Ingi- 
neer, to cut the Main-Po, above le Papozze 3 and having made a 
ſufficient evacuation to derive the water thereof into the Po of 
Adriano, and (o to procure tt to be Navigable, which was not at 
that time effe&ed, cither by reafon of the oppoſitions of thoſe, 
whoſe pofleſſions were tobe cut thorow , or by reaſon. of the 
great ſum of money that was neceſſary for the effe&ing of it ;, But 
in viewing thoſe Rivers, we have obſerved, that the ſedge cpriing 
might eaſily be made below le Papozwe, im digging thorgw, the 
Bank called Santa Maria,& drawing a Trench the bigbpefs that 
s&ilful Artiſts ſhall judge meet unto the Po * of Ariano,belpy the 
Secche of the ſaid S. Maria; which as being :: a work gf 7,00 
above 160. Perches in length, would 'be- finiſhed with; oncly 
12000. Crowns. 9} 5, 3.213553 biuovw br, 

Firſt; it is to be believed, that 'the-waters totning that Way, 
would not fail to open that Meuthinto the'Sta, , which, at;pre+ 
ſent is almoſt cChoakt up by the Shelfof Sand; , wbich the. pew. 
Mouth of Ponto Virro hath brought thather 5) and that to wWayld 
. again bring into uſe the'Port Gvrotartd its Navigation::;cy;j Dog 

And haply experience might teach us, that the ſuperficies of 
Po might come to fall by this afſwagement of Water, fo that the 
acceflion of Reno would queſtionlefs make no riſing in it : 
Whereupon, if it ſhould fo fall out, thoſe Princes would have 


no reafon to complain z who ſeem to queſtion, left by this new 


acceſſion of water into Po, the Sluices might be endangered. 
Which I thought not fit to omit to repreſent to your Lordſhip 
not,that I propoſe it to you asa thing abſolutely certain, but that 
you might, if you (o pleaſed, lay it before perſons whole judge- 

ments are approved in theſe affairs. Sa Shs 
I return now from where I degreſt, and aftirm it as indubita- 
ble, thatRe#2 neither can, nor ought ro continue longer where 
it at this day is 5 and that it cannot go into any other place but 
that, whither Cardinal Cappori deſigned to carry it, and which 
ar prefent pleaſerh me better than any other 3; or into Volang, 
whence it was taken away 3 the vigilance of Men being able to 
Obviate part of thoſe milchick,which it may do there. 
But from irs Removal, beſides the alleyiation of the _ 
Which 
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which by it ſelf 1s cauſed, there would alfa reſult the diminutian 
of that which 15 occaſioned by the other Brooks, to the right hand 
of the Po of Argenta  foraſmuch as the ſaid Po wanting all the 
water of Reno, it would of neceſlity came to ebb in ſuch mans 
ner, that the Valleys would have a greater Fall into the ſame, 
and conſequently it would take in, and ſwallow greater abyn= 
dance of water ; and by :this means the Ditches and Draines 
of the Up-Lands would likewiſe more ealily Fall into them ; ef: 
pecially if the ſcouring of Zenzalino were brought to pertecian, 
by which the waters of Marrara would fall into Marmorta: And 
if alſo that of Baſtia were enlarged, and finiſhed, by which there 
might enter as much water into the {aid Po of Argenta, as is taken 
from it by the removal of Reo; although that by that meanes 
the water of the Valleys would afſwage double: Nor would the 
people of Argenta,the Iſles of S. Giorgio, and Comacchio haye any 
caule'to complain 3 for that there would not be given to them 
more water than was taken away : Nay ſometimes whereas they 
had Maddy waters, they would have clear ; nor need they to fear 
any rifing : And furthermore, by this means a very great quan- 
tity of ground-would be reſtored to culture ; For the cfteQing of 
all which, the ſumm of 50. thouſand Crowns would go very far, 
and would ſerve the turn at preſent touching thoſe Brooks, car- 
rying them a little farther in the mean time, to fill up the greatex 
cavities of the Valleys, that we might not enter upon a yaſtee 
and harder work, that would bring with it the difficulties of other 

opttitions, and fo would hinder the benefit which theſe people 
exped from the'paternal charity of His Holineſs, | 
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The Right Honourable, 


MO NSIGNORE 
D. Ferrante Celarini. 
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SY Treatiſe of the MExnsuration of Run: 
FA ninG Ware ks, Right Honourable, and 
moſt Noble Sir, hath not a greater Preroga- 
tive thanits having been the produQtion of the 
command of Pope Urban VIII.when His Ho- 
lineſs was pleaſed to enjoyn me to go with 
Monſrgnore Corſini, in the Viſitation that was 
impoſed upon him in the year 1625. of the Waters of Ferrara, 
Bologna, Komagna, and Romagnola ; for that , on that occaſion 
applying my whole Study to my ſervice and duty, I publiſhed in 
that Treatiſe {ome particulars till then not rightly underſtood and 
conſidered ( that I knew ) by any one; although they be ip them- 
ſelves moſt important, and of extraordinary conſequence, Yet 
I muſt rerder thanks to Your Lordſhip for the honour you have 
done to thac my Trac 3 but wiſh withal, that your Eſteem of it 
may not prejudice the univerſal Eſteem that the World hath of 
Your Honours moſt retined judgement. | | 

As to that Point which I touch upon in the Conclufion, name- 
ly,;That the conſideration of the Velocity of Running Water ſup- 
plyerhthe conſideration of the * Length omitted in the common 
way of meaſuring Running Waters; Your Lordſhip having com- 
manded me thatin favour of PraGiſe, and for. the perfe& diſco- 
very of the diſorder that commonly happeneth now adayes. in 
the diſtribution of the Waters of Fountains,: I ſhould demon - 
ſtrate that the knowledge of the Velocity ferveth for the findin 
of the Length : I have thought fit to latisfie your Command b 
relatinga Fable z which, if I do not deceive my ſelf, will make 
out to us the truth thereof ; infomuch that the reſt of my Treatiſe 
ſhall thereby alſo become more manifeſt and intelligible , even to 


Qqqq thoſe 
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*Larghez2za, but . 


miſprinted, 
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thoſe who finde thercin tome . kinde of obſcurity. 

In the dayes of yore, before that the admirable Art of Wea- 
ving was in ule, there was found in Perſia a vaſtand unvaluable 
Treaſure, which conſiſted in an huge multitude of pieces of Er- 
meſin, or Damask, I know not whether; which , as I rake it, 
amounted to near two thouſand picces ; which were of {ach a 
nature, that though their Breadth and Thickneſs were finite and 
determinate, as they ule to be at this day yet nevertheleſs, their 
Length was in a certain ſenſe infinite, for that thoſe two thouſand 
pieces, day and night without ceafing,iflued out with their ends 
at ſ4+ch a rate, that of cach piece there iſſued 100. Ells a day,from 
a deep and dark Cave, conſecrated by the Superſtition of thoſe 
people, to the fabulous Arachne. In thole innocent and early 
times ( Itake it to have been, in that ſo much applauded and 
deſired Golden age ) it was left to the liberty of any one, to cur 
off of thoſe picces what quantity they pleaſed without any diff 
culty : But that felicity decaying and degenerating, which was 
altogether ignorant of Meum and Tuxm ; terms certainly moſt 
pernicious, the Original of all evils, and cauſe of all dilcords ; 
there were by thoſe people ſtrong and vigilant Guards placed 
upon the Cave, who reſolved to make merchandize of the Stuffes; 
and in this manner they began to ſet a price upon that ineſtima- 
ble Treaſure, ſelling the propriety in thole pieces to divers Mer- 
chants 3 to ſome they ſold a right in one, to ſome in two , and to 
ſome in more. But that which was the worſt of all, There was 
found out by the inſatiable avarice of theſe men crafty invention; 
to deceive the Merchants alſo ; who came to buy the aforeſaid 
commodity , and to make themſelves Maſters , lome of ene 
ſome of two, and ſome of more ends of thoſe pieces of ſtuff; 
and 1n particular, there were certain ingenuous Machines placed 
in the more ſecret places of the Cave, with which at the pleature 
of the Guards, they did retard the velocity of thoſe Stuffs, in 
their iſſuing out of the Cave; inſomuch,that he who ought to have 
had x 00. Ells of Stuffin a day,had not above 50, and he who 
ſhould havc had 4oo, enjoyed the benefit of 50. onely ; and fo all 
the reſt were defrauded of their Rights, the ſurpluſage being ſold, 
appropriated, and ſhared at the will of the corrupt Officers : $0 
that the bufineſs was without all order or juſtice , inſomuch that 
the Goddeſs Arachne being diſpleaſed at thoſe people, deprived 
every one of their benefit, and with a dreadful Earthquake for 
ever cloſing the mouth of the Cave, in puniſhment of ſo much 
impiety and malice : Nor did it avail them to excuſe themſelves, 
by ſaying that they allowed the Buyer the Breadth and Thick- 


neſs bargained for ; and that of the Length, which was infinite, 
| there 
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there could no account be, kept i For the wiſe and prudert 
Prieſt of the Sacred Grotto anſwered, That the Yeceit lay it che 
length, which they were defrauded of, in that the veloeity of the 
ſtuffe was retarded; as it iſſued ont of the Cave : and although 
the total length of the Piece was infinite, for that it- never cen- 
ſed coming forth, and fo was not to be computed ; yer trever- 


theleſs its length con{idered, part by part, as it canie 6ut of the 


Cave, and was bargained for, continued till finite ,- and might 
be one while greater, and another while leſſer, according as- the 
Piece was conftituted m preater ot leffer velocity ; and he added 
withall, that exa& Juſtice requireU;that when' they ſold a (piece 
of ſtuff, and the propriety or dominion therein, they- oughr not 
only to have aſcertained the breadth and thicknefle of the Piece, 
but alſo to have' determined the length, determining its - ve- 
locity. Ny | | 

The ſame diſorder and confuſion, that was repreſented/itivthe 
Fable, doth come to paſſe in the Hiſtory of the Diſtribution 6f 
the Waters of Conduits and Fountains, ſeeing that they are ſold 
and bought, having regard only to the two Dimentions,'I mean 
of Breadth and Height: of the Mouth that diſchargeth the Wa- 
ter; and to remedy ſuch an inconvenience, it is neceffary 'to de- 
termine the length in the velocity 3 for never ſhall we be able ta. 
make a gueſſe at the quantity of the Body of Running VVater, 
with the two Dimtnenfions only of Breadth and Height, without 
Length. | Nr Wop | | 

And- to the end, that the whole buſineſs may be reduced 
to a moſt eaſie'praftice, þy Which the' waters of 'Aquatuds 
may be bought and ſold juſtly, and with meaſures alwayesex- 
at and conftant. ey NF II $a 

Firſt, the quantity of the Water 'ought diligently to be exa- 
mined, which the whole - principal * Pipe difchargeth in « time 
certain, as for inftance, in an hour, in half an hour, or in @ leffe 
interval of time, (for knowing which I have a moſt exa& and 
eafie Rule) and finding that the whole /principal pipe diſchac- 
geth v. g. a thouſand Tuns of Water in' the ſpace of -one or - 
more hours, 1n ſelling of this water, it ought not to be uttered by 
the ordinary and falſe meaſure, bur'the difttibution is to be 
made with agreement to give and maintain-to the buyer ten: or 
ewenty, of a greater number of Tuns, as'the . bargain ſhall-be 
made, jn the ſpace of 'an hour; or of ſome-other ſet '#nfd'deter- 
minate time. And here I adde, that if, Fwere'to underrake'to 


Take ſuch an'adjuftmenr, F would make aſe of a way*to:divide: 


and meaſure the time with ſuch accuratenefie, that -the/ {ſpace of 


alt Hour fhould be divided imtoffour, fix; 'of eight thouſand parts. 


Qqqq 3 with- 
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given. 
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without the leaſt errour ; which Rule was taught me by my 
Maſter Sign. Galileo Galil ei, Chict Philoſopher to the moſt Se- 
rene Grand Duke of Tuſcany. And this way will ſerve caſily and 
admirably, to our purpoſe and occafion; ſo that we ſhall 
thereby be able to know how many Quarts of Water an A- 
quedu& will diſcharge in a given time of hours, moneths, or 
years, And in this manner we may conſtitute a Cock that ſhall 
diſcharge a certain and determinate quantity of water in a time 
And becauſe daily experience ſhews us, that the Springs of A- - 
queduGs do not maintain them alwayes equally high, and full 
of Water, but that ſometimes they increaſe, and ſometimes de- 
create, which accident might poſlibly procure ſome difficulty in 
our diſtribution : Theretore, to the end that all manner of {cru- 
ple my be removed, | conceive that it would be convenient to 
provide a Ciſtern, according to the occaſion, into which there 
might alwayes fa}l one certain quantity of water, which ſhould 


not be greater than that which the principal pipe diſchargeth in 
times of drought, whea the Springs are bare of water, that ſo in 
this-Ciſtern the water might always keep at one conſtant height. 


Then to the Ciſtern ſo prepared we axe to faſten the Cocks of 


, particular perſons, to whom the Water 1s fold by the Reverend 


Apoſtoplique Chamber, according to what hath been obſerved 
before; and that quantity of Water which remaineth over and 
above, 1s to be diſcharged into another Ciſtern, in which the 
Cocks of the Waters for publick ſervices, and of thoſe which 


. people huy, upon. particular occafions are to be placed. And 


when the bulineſle ſhall have been brought to this paſſe, there 
will likewiſe a remedy be found to the fo many diſorders that 
continually happen 3 of which, for brevity fake, 1 will inſtance 
in bur four only, which.concern both publique and private bene- 
fit, as being, in, my judgment, the moſt enormous and intole- 
rable,. ; 

The firſt inconvenience is, that in the common way of meaſu- 


ring, diſpenſing, and ſelling the Waters of Aquedu&s, it is not 


underſtood,” neither by the Buyer nor Seller, what the quantity 
truly is that is bought and fold ; nor could I ever meet with any 
either Engineer. or ArchiteQ, or Artiſt, or other that was able to 
decypher;to me, what one,. or two, or ten inches of water was. 
But by our above declared;Rule, for diſpenſing the Waters of 
Aquedu&Rs we may very cafily know the true quantity of Water 


- thatis. bought or.{old, as that it is ſo many Tuns an hour, {o ma- 


ny a day» {o many-in a year, &c. | | 
The ſecond diſorder that. happeneth, at preſent, in the diftri- 
Eng __ buting 
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bution of Aquedudts is, chat as the bulineiſe ws, #9 goveringd, it 
Heth in the power of a {ordid Maſon -to.take vp juſtly from. ng, 
and give undeſervedly to another mote ox Jef! Water ;than bes 
longeth to them of right: And I have-feew is; dage,;.gt, my 
own expericace. But in our way of meaſuring and fs 
buting Waters, there can no fraud be commitred ; and put- 
ting the caſe that they ſhould be committed, its an eafie mat- 
ter to know it, and amend it, by repairing to the Tribunal 
appointed. 

Thirdly, it happens very often,(and we have examples there- 
of both antient and modern) that in diſpenſing the Water after 
the common and vulgar way there 13 fogaetimes more Water dif- 
pended than there 1s 1n the Regifter;in which there will be regt- 
ſtred, as they ſay, two hundred inches (for example) and there 
will be diſpenſed two hundred and fifty inches, or more. Which 
- paſſage happened in the time of Nerva the Emperour, as Giulio 
Frontino writes, in his 2. Book, De Aquaducibus Urbis Rome; 
where he obſerveth that they had #7 Commentariis 12755. Q ui- 
naries of Water; and found that they diſpenſed 14018. Q xi- 
naries. And thelike Errour hath continued, and is in uſe alſo 
modernly until our times. But if our Rule ſhall be obſerved, 
we ſhall incur no {ach diſorder, nay there will alwayes be given 
to every one his ſhare, according to the.holy eng of exadt juſtice, 
which dat unicuique quod ſuum eſt. .A$ on the contrary , it is 
manifeſt, that His Divine Majeſty hateth and abominateth Por« 
dus Os pondus; Menſura & menſura, as the Holy Ghoſt ſpeak- 
eth by the mouth of Solomon in the Proverbs, Chap. 10. Pondug 
&+ Pondus, Menſura &« Menſura, #trumque abominabile eft apud 
Deum. And therefore who is it that ſceth not that the way of 
dividing and meaſuring of VV aters, commonly uſed, is expreſly 
againſt the Law of God. Since that thereby the ſame meaſure 
is made ſometimes greater, and ſometimes leffer ; A diſorder ſo 
enormous and execrable,that I ſhall take the boldneſs to ſay,that 
for this ſole reſpe& it ought to be condemned and prohibited like. 
wiſe by human Law,which ſhould Ena& that in this bufineſs there 
ſhould be imployed either this our Rule, or ſome other that 
15 more exquiſite and practicable , whereby the meaſure 
might keep one conftant and determinate tenor, as we make it, 
and not, as it is now, to make Pondus Of Pondus, Menſur a &+ 
Menſurg. WEEN IaSIp ys | 
| And this 1s all that I had to offer to Your moſt Illuſtrious 
Lordſhip, in obedience to your commands, reſerving to my ſelf 
the giving of a more exa& account of this my invention, when, 
the occafion ſhall offer, of reducing to praQtice ſo holy, Juſt, and 

neceſſary 
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neceſſary a reformation of the Meaſure of Running Waters and 
of Aqueduds in particular : which Rule: may alſo be of great 
benefit in the diviſion of the greater, Waters to over-flow 
Grounds, and for other uſes : I hambly bow, | 


Your Mof7 Devoted, 
and 
Moſt Obliged Serwait, 


D. Benedetto Caſtelli Ath.Cafin. 
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Fiue Rivers to be arverted from the Lake of Venice ,' and the inconveniences that would 
enſue thereupon. 74, 75 
A Riter of Quickhright , and Velocity in its Regulator being given, if the Height 
be ridoubled ty new Water , it redoubleth alſo in Velocity, Propoſition 1 1, The- 
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Waters to be carryed in Pipes, to ſerve Aquaiufts and Conduits, how they are to be Mea- 
fared. 115, 116 
Wayto know the riſing of Lakes by Raines. 28 
Way of theVulgar to Meaſare the VVaters of Rivers. 68 
Wind Gun, and Tortable Fowntain of Vincenzo Vincenti of Urbin. II 
Windes contrary, retard, and make Rivers encreaſe, Coroll. V IT. 8 


The Ex» of the Taezrs of the Sccond Part 
of the Fiſt TOME, 


Li 
. 
, « * 
b , go : 1 
" Inf m " P f 
— - , E 7 
w 4 - *© - , - ' £ 
. . 2 » M0 
® _—_ 
- - pay - . : 
. « ” . R 
Lu _—_ " * 4 d h 
* ” ; . S © F "Y | 
a of * . 
0 . ” - . —_— £ c 
X - 
k ” 
. "4 , " ; | 
* jw . 
- - . % 
- 
þ - 
. 
. 
- 
» 
- = 
« 
- * ; : 
” Ri 
6 _ 
. jon . 
-, a K 4 | 
\ 7 | , 
© o'V | 
| . 
* 
- 
. 
CY 
- 


« F 4 
PC \ 
i. 4 
. - 
o - 
# 
% | | 
* 
| e 
| - 
- de ] 
_ 
_ 
oe ; 
x . 
- . 
" ; : 
: 
| i" 
@ 2 
_ 
*; 
| = 
of” 
u 
| 
. 
S 
. 
1 
' 
: 


